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16 
29 


192 
193 
194 


195 
196 


: ERRATA. 


Page. Line. p | 


31, For 7-þ-2X4 read 942X4 
At the lower corner of thefigure add 
the letter C. 
I, for fixed read mixed,” * 
23, Hr log. 1.77415 read 1.77379 
24, /r log. 5.49206 read 5. 49136 
25, fer log. 7.26621 read 7.26515 
12,+for 59-4 read 59-45 | 
13, /r. ocoo3 I read ,00003105 
13, for 5.49209 read 5.49206 
7,+ from bot. for Place down the log. 
of the mean diameter, twice the log. 
of the length, read Place dow 
twice the log. of the mean diamet- 
er, and the log. of the length. 
7, from bot. for Rogue read St. Roque. 
25, /r 202.5 read 224.5 
27 Ver 425 read 449 
7, for 56 10' read 569 16! 
17, er 271 read 272 
18, /r S. W. by W. read S. W. by 8. 
9,from bot. for 15. 6 read 15. 7 
b, from bot. for 5.3 read 3.5 
5, Vr 47.38 read 47.28 
10, /r 29, 19 read 29.09 
16, for 18% / read 4894 
8, for 49 39 read 49 30 
7, H/er 50 op read 51 os 
8, for 45 41 read 45 31 
17, for angel read angle. 
25, for 47? 44 read 47? 54 
4,trom bot for 10.00000 red io. 17 505. 
2,from bot. for 10. 17 505 read 10.00000. 
12, from bot. fr 13.06 547 read 13.0640), 
I, for latitude read longitude, 
7, for 9.92614. read 9,96614. 
3, from bot. for 311.5 read 371.6, 
1, f from bot. for 276.2 read 276.5. 
at bottom of the table for 2 read 24. 
18, for 3052 read 3054. 
25, for 357.17 read 257.17. 
16, for 10? 26” read 160 26/. 
In traverſe table for S. S. W. X W. 
read S. S. W. 1 W. In dep. col. 
r I read 48. 1. 
18, fer bearing of Funchal S. 289 300 W. 
rea S. 26 39 W. 

9, for zen. diſt. 2820S. read 23? 20. 
18, for courſe 8” 30 W read S. 8 30 W. 
Bot. line, for dif. lat. 67 read 97. 
10,Put courſe S, by W. wind W. by S. 


and lee-way 1 pt. oppohte to 4h. 


inflead of Gh. 
28, for 40 04 read 46 04. 
38, for dif. lat. 209 6' read 10% 6", 
29, for 2010 read 2910. 
20, for lat. 4 3o'N. read 429 30'N. 
In traverſe table for dif. lat. 191.c 
read 191.4. 


198 
199 
199 


199 
200 
201 
201 
202 
203 
203 
203 


203 


P age 22 ; . 


196 oF. mer. diſt. 6 21 read 6 20. 
196 26,4fer 7 17 read 7 16, and on this ac- 


count 1' muſt be taken from the 
mer. diſt. in pages 197, 198, & 199. 

13, /r S. E. by E. read S. E. by 8. 

9, /r P. M. read A. M. 

13,+for 4 knots, oppoſite 10h. A. M. 

turice 3 K 5 F, and eraſe the 4 
knots oppoſite 12h, A. M. 
bot. for 16 25 E. read 16 25 W. 

22, for 16 25 E. read 16 25 W. 

13, /r 2K 4F read 2K. 

18, for long. 159 O W. read 159 53 W. 
1, from bot. for 619 33* read 617 32. 
3, for dif. 90 read 107, 

11,+for lat 39 47 read 39 46, 

12, for 39 29 read 36 29, and fir 39 36 

read 36 36. 
16, {for bearing of Salvages S. FY 52 E. 
diſ. 39 miles, read S. 34 E. diſtant 
28 miles. 
17, for long. 15 35 W. read 15 53 W. 
3, Ttfor 35 10 S. read 35 lo N. 

10, Þ trom bot. for 35 4 S. read 35 4 N. 

12, /r 15 31 N. read 15 31 S. 

21, Þ+The ſecond operation Worked 

exactly and proportioning for the 
ſeconds, the time from noon will 
be found 1h. 28m. 75. and the 
latitude 7 9 N. reprating the 
operation a third time and we 
have the latitude 72 8* for the 
true latitude, and not 70 16* as 
deduced from the ſecond opera- 
tion of page 209. 

21 & 23, Þ|for 30 ſeconds read 10. ſec 

3» Tr. bo. for 72 25 S. read 72 25 N. 

11, Þ for 72 23 S. read 72 23 N. 
Ihe method of correcting for tlie 

change of the ſun's declination 
in Example 2 of page 224 iz ex- 
roneous. 

16, Vr 3 42 16 read 5 41 o. 

24, er 15, 4 read 15, 54. 

27, for 67 7 real 67 17. 

Bottom, eraſe the words, And it may be 
noted that when the ſun paſſes the 
meridian to t e northward the ze- 
nich diftance is called north, oth- 
erwiſe ſouth. 

19, Ir eaſt or weſt, read woſt or caſt. 
Ihe ſame erroc is to be corrected 
in page 258, line 16, and in page 
260, line gth from bottom. 

21, 1½r correction of altitude, read 

correction to be applied to the ſirſt 
altitude. 

29, for N. C. read N. L. 
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+ Errors copied from John Hamilton Moore. Many errors have eſcaped in his late Edi- 
tions, ſeveral hundred of which are corrected in this work: 


þ 


— 


ERRAT 4. 
Tage. Line. | Deg. Line. : 
257 Eraſe the note at the bottom, and write,|z1 53, fordif. 71 read 171 
| The comp. latitude is called by 9, for dep. 57.0 read 67.0 

the ſame name as the latitude, [22 53, for dil. 71 read 171 

2:9 18, fir 36 37 read 36 39. 24 30, for dep. 08.3 read 88.3 

259 20, tas Table 20 is calculated for 56, for lat. 51.0 read 51.2 
every 10 ſeconds, we muſt takeſas 43, for lat. 37. read 37 2 
out the logs. for 3, 7, 40, and 3, for dep. 17.2 read 17.3 
7, 50, and proportion their dif-[28 62, for lat. 212.9 read 211.9 
ference for the odd 4 ſeconds. 29 20, for dep. 57.8 read 37.8 

262 32, / ſup. fine of ang. BCD 80®, 22, for dep. 58.8 read 38.8 
red ſupp. fine of ang. BD C 80% 33 33, for dif. 61 read 91 
or ſine BD C100“. 35 3, for dif, 81 read 181 

263 14, for ſign angle C 50 14 read ſineſz6 3, for diſ. 81 read 181 
angle C 50 14, or 129 46. 37 4, for lat. 193.1 read 193.3 

263 22, 1½ 59 17 read 50 14 5, for lat. 194-3 read 194.1 

263 23. ½ 120 43 read 129 46. 42 52, for dep. 194-2 read 194.9 

2065 , fir BD Cread CBD. 43 53, for dil. 71 read 171 

206 26, jor BAC read BCA. 44 53, for diſ. 71 read 171 

267 7, ½ 730 © read 739 7" 

257 15, f-r 72 27 ealterly, read S. 72 27|Deg. Min. TARLE III. 
caſterly. 24 30, for 517 read 1517 

272 3, After S. E. b. S. 38 miles, adaſag 40, for 1765 read 1865 
or 20 miles whilſt the ſhip fails 50, for 1777 read 1877 
40 miles. 30 o, for 888 read 1888 

273 9, /e 50 miles read 71 miles. 50 58, for 6 read 66 

25 2, from bottom, for KT read K L. 59, for 6 read 67 

2% 1, Tfrom bo tom, for NN read K N.|53 50, for 84 read 3848 


— 


281 

281 

Pint. Line. 
1 
4% 


Deg. 


73 
135 


357 
28, 

Iz 

Jz 
13 
33» 
53 
335 
$3» 
53» 
$3» 


Line. 
62, 
535 
$3» 
$3» 
12, 
$3» 
535 
555 


535 
10, 


Il, 


tr B Bread B A. 20, for 3798 read 3797 
t/ur find B C read to find B C. 54 50, for 951 read 3951 
82 10, for 218 read 9218 
TATLE I.“ 

for lat. 60.6 read 60. 9 Page. Line. TABLT IV; 

for lat. 8 5. 4 read 85.9 2 57, for lat. of the mouth of Tay 57. 27 
tor dif. $1 read 181 read 56.26 : 
tor dif. $1 read 181 3 bot. far Jon, Lundy I. 5.44 read 4.44 
for lat. 10.0 read 10,2 5 2, from bot. for lat. Venice 42. 26 
for dif. 61 read 91 read 45.26 

for dif. 11 read 111 11, for lat. Alicante 38.25 read 38.18 
for dil. 61 read g1 7 7, for long. Palma 27.32 read 17.32 
tor dif. 11 read 111 7 23, for Cape-Vergue lat. 14.56 long. 
for dif, 71 read 171 9.52 read lat. 9.52 long. 14.56 
for dif. 71 read 171 1 12. for lat. and long. of 'I rinidad write 

lat, 20.28 S. long. 29.0 W. 
TABLE II. 91. for lat. Oracan 27.17 read 20. 17 

for dif. oo read 300 14, for long. Cheduba-Iſle 90. 37 read 
for lat. 70.6 read 170.6 37 

for dil. 71 read 171 10 1, tor lat. Cocol. 21.45 S. read 12.068. 
for diſ. 71 read 171 it 320 forlat. of Naze of Norway 47,59 
for dil. © read 10 12 26 read 57.59 

for dif, 11 read 111 13 37, for long. St. Peter's 36.6 read 56,6 
for dil. 11 read 111 13 


for dif, 11 read 111 
for diſ. 11 read 111 
for dep. 43-1 rcad 43-8 
for dep. 43 8 read 44.1 


1 


1 


38, for long. Langley I. 36 15 read 36 15 


At the top of Table 8, eraſe the title in page 
1, and read the ſame as in page 2. 
812 


i 
1 


* Alive errors Wb have ejcaped in the four following Tables ⁊uere copied from J. H. Moore's 
lateſt Edition, and not diſcovered in ſeaſon, 


It is recomm-:nded to the Navigator to refer to and 


dect them in his Zook, and toe Editor aſſures them that no errors exiſt in the work but ſuch as 
are panted cut, 


1 Gabe ths 55.55 
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Preface to the Firſt American Edition. 


[ HE ſubſequent Edition of the © New PRACTICAL 


NaAvicaronx“ is offered to the patronage and —_— of a 
commercial public, under every advantage and impr 


ment, which 
could be derived from the correcting obſervation of many years of 
faithful experience, and the theoretic knowledge of ſome of the moſt 
eminent profeſſional men, both in Europe and America, As an Erir- 
OME OF NAvICATIOxN, the Editor is warranted to aflert, it has no 
equal in compreſſion of ſcience, uniformity of method, facility of ope- 
ration, ſcope of uſefulneſs, or accuracy of printing. The original 
work, from which this treatiſe has been copied and improved, by its 
unprecedented fale, has extended itſelf to every part of the mercantile 
world; ſtill, however, the Editor has reaſon to hope, that the many re- 
viſions of typography, corrections of material errors, and additions of 
important matter, which ſo conſiderably enrich and diſtimguiſh this 
FixsT AuERICAN EDiriox, will ſecure to it a general circulation, 
proportioned to the enterprize, which has attended its publication, and 


the decided ſuperiority it poſſeſſes over every other treatiſe now extant 
on the ſubject. 


THE general deſign of Mr. Mook, in undertaking a work of 
ſo much labor and ſcience, was to compriſe every thing eſſential, both in 
the theory and practice of Navigation, to form the Teacher, inſtru&t 
the Pupil, and aſſiſt the Mariner, fo as to render them proficients in the 
Nautical Art, His very excellent compilation has already paſſed 
through thirteen Editions in London, each exhibiting honorary marks of 
review and improvement, progreſſively encreaſing by incorporating the 
collective wiſdom of other Authors with his own, as his knowledge be- 


came extended by inveſtigation, and his judgment matured by experience, 


To 


vi ere. 


To facilitate the acquiſition of an art, which has been the object of all his 
purſuits in life, he has ſuccelsfuily ſtudied to be conciſe, yet comprehen- 
ſive ; explanatory in his definitions; and perſpicuous in his rules and 
examples. It was found neceſſary, in order to effect this important pur- 
pole, to peruſe with unwearied attention, and compare with critical cir- 
cumtpection, all the writers who had preceded him on the ſubject, to 
enable him to dilcrimirate with preciſion their merits from their defects. 
Moſt of their works had generally been conſidered too voluminous and 
elaborate for the young ſtudent, or the ordinary mariner; and the Ta— 
bles, neceilary to the practical part of Navigation, were ſcattered 
throughout to many diflerent Books, that operations in the art were re- 
tarded and conſuſed by the time and labor employed in referring to ther, 
To bring thele "Vables therefore into one point of view, was a taſk both 
uſeful and acceptable; and the judgment and induſtry of Mr, MOORE 
have been happily exerted, in reducing them to a ſingle volume, and 


numbering and erramging them in a methodical manner. 


N addition to this very deſirahile improvement, the Author has 
aſtified the learner in acquiring that very eilential branch of Navigation, 
the keeping of a complete reckoning at lea, by ſubjoining a compendium 
of oblique-angled Trigonowetry, with its application in oblique and 
current failing ; and ailo the method of ſurveying coaſts and harbors, and 
many other particulars necellary to be known by every practitioner in 


tne art, 
* 


$7 C11, fays the Author, is the plan of a Work, which is intend- 


* 


1 . 4 . * — © n 
„d to contam, uma mall com Pars. every uleful diſcovery and improve— 
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hole of which is laid down in a manner as conciſe, plain, and intelligi— 
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049, as the nature of the lubject can pollibly admit. 
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Monal ſcience And indefatigable aſſiduity, of Mr. Moor x 


having thus digadled, ma ſuctinft aud peripicuous praxis, a ſyſtem of 
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Puplicaztion, the American Editor has not preiumed to reviſe and en- 


large 
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large a work of ſuch high authority, without duly conſulting ſeveral 
Gentlemen of the firſt mathematical and nautical talents in our country. 
To their attentive and friendly aſſiſtance, he 1s indebted for the many 
important corrections, and uſeful additions, which in the ſubſequent vol- 


ume are made to the original plan of the Author. 


AMONG the many valuable originals and amendments, which the 
purchaſer will find in this new Edition, is given an exact method (in- 
ſtead of Mr. Moore's erroneous one) of finding the Latitude by a ſin- 
gle altitude of the Sun, having allo the true time of obſervation. The 
Tables of declination are alſo corretted ; as Mr, Mook, by reckoning 
the year 1800 as a leap year, has cauſed an error at times of 23“ in the 
declination, A new method of working a lunar obſervation is likewiſe 
inferted, which has not that variety of caſes, incident to other methods. 
A very uſeful addition of two columns, is allo made to table 25, which 
greatly facilitates the calculation to find the time from an oblerved alti- 
tude of any of the heavenly bodies, Table 20 is publiſhed for every 
10 ſeconds of time, inſtead of go ſeconds. This alteration was deemed 
requiſite to render it ſufficiently convenient for ule, Various other im- 
provements of great utility have been made in many parts of the work, 
It will however ſuffice to obſerve, that about goo errors (beſides thole 
noted in the errata annexed) have been corretted in the laſt, and moſt 


accurate edition of Joun HANAILTON Moore, 


FOR ſeveral new tables and additions to this work, the Editor 
takes this public opportunity of returning his thanks to Mr. Nathaniel 
Bowditch, of Salem, Fellow of the American Academy of Arts and 
Sciences, whole acknowledged talents, both as a Theoretical and 
Practical Navigator, reflect high honor on the nautical character of 
his country. The note to table 14 was furniſhed by Mr. Willam Bow- 
ditch. The Editor is alſo indebted to Nicolas Pike, A. M. Member of 
The American Academy of Arts and Sciences, for the table in page 6g, 
and the alterations depending thereon ; and likewiſe for his correct 
examination of the work. He is alſo under obligations to a Friend in the 


Profeſhon 
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f 
| 
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Profeſſion of the Law for his polite attention in ſubjoining a fupplement 
which contains a ſuccinft and comprehenſive Treatiſe on the Laws 
of Marine Inſurance, Bills of Exchange, &c, &c. It will be unne- 
ceſſary to recommend either to the Merchant or the Navigator, to the 
Owner or the Agent, the Freighter or the Shipper, the obvious and ex- 
tenſive utility of this brief and ſimpliſied tract on fo important a branch 
of juriſprudence, the knowledge of which is ablolutely eſſential to the 
ſecurity and promotion of commerce. The chapters on mercantile law 
are arranged and written in ſo clear an order and ſtyle, that they will be 


a deſirable guide to many, who may be in purſuit of information, but 


would ſhriak from the fatigues of an elaborate reſearch, 


THE young Patriots, who have entered as midſhipmen in the 
American Navy, to educate themſelves for a future career of glory, will 
never, it is confided, diſappoint the hopes of their country, when her 
ſtandard is aſſailed, or her honor invaded. They are undoubtedly ſen- | 
ſible that valor alone, without naval ſcience, is a very ineffe&tual engine, 
and often proves as fatal to its poſſeſſor, as to the enemy againſt whom 
it is directed. It may not, therefore, be an indelicate office in a ſincere 
admirer of their noble public ſpirit, to remind them, that in England, 
whoſe maritime power has derived all its glory from its diſcipline, every 
candidate for a Commiſſion in the Royal Navy, or in the Eaſt India ſer- 
vice, muſt paſs a ſtrict examination in nautical tactics, p.evious to his 
appointment. The general ſubſtance of this examination is contained in 
a chapter of queſtions and anſwers, publiſhed in the © Practical Na- 


, O > 
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nAvinc thus curſorily touched on the original merits of the au- 
thor's deſign, and pointed out ſome of the many ingenious improvements 
in this American impreſſion, the Editor cannot ſubmit the ſubſequent 
volume to public peruſal, without remarking, that, as the whole utility 
of a publication of this nature would be fruſtrated by typographical neg- 
ligence or inaccuracy, he has devoted a year of intenle application to the 
printing of the work, during which time neither labor nor expence has 
been ſpared to render it the molt correct and uſeful treatiſe on Practical 
Navigation, that has iffued from the preis. 


EDMUND AM. BLUNT, 


N 1 


GEOMETRICAL Definitions Page 13 


Geometrical Problems, uſeful in Navigation 

Projection of the lines of Sines, Tangents, and Secants, on 
the plain Scale 

Deſcription and Uſe of Gunter's Scale 

On the uſe of the Sector 

Logarithms 

Multiplication by Logarithms 

Diviſion by Logarithms 

To Extract the Roots in Logarithms 

The Application of Logarithms in meaſuring all kinds of 
Packages taken on board Ships 

The common way of finding a Ship's Tonnage at London 

Rule for aſcertaining a Ship's Tonnage in the United States 

To find the Logarithms of Sines, Tangents, and Secants, be- 
longing to any Number of Degrees and Minutes required 

Ti find the Degrees, Minutes, and Seconds, correjponaing to 
any gtven Logarithm 

To find the Logarithm of the Sine or Co-fine, for Degrees, 
Minutes, and Seconds | 

To find the Arithmetical Complement of any Logarithm 

Uſeful Propoſilions 

Trigonometry 

An Introduction to the Art of Navigation 

Navigation - 

- Table of Numbers for finding the Courſe in the Tables of 
Difference of Latitude and Departure 

A Table of the Angles which every Point of the Compaſs 
makes with the Meridian 

Plane Sailing 

Traverſe Sailing 

Middle Latitude Sailing 

Mercator's Sailing 

Conſtruction and Uſe of Mer cator's Chart 

Of Winds 

Tides | 

Table for finding the time of High Water at any Place 

1:ide Table 

B 


X S. 


A Table ſhewing the time of High Waler at Full and Change 

of the Moon at the following Places on the Coaſt of America 143 
Of the Log- Line and Ha!f- Minute Glaſs 144 
Deſcription and Uſe of Hadley's Quadrant 148 
To E an Obſervalion, or to find the Latitude of a Place 

by the tabies of the Sun and Star's Declination, or the 


Zenith Diſtauce 153 
Of the Variation of the Compaſs 156 
To find the true Amplitude | 156 
1» find the true Azimuth | 159 
The Method of Keeping a Ship's Reckoning at Sea 166 


Rus es for correfing the Dead Reckoning by an Obſervation 172 
Four ſeparate days“ Work 
Fouria! of a Voyage from London to Madeira, and Teneriffe 184 
Abſtract of the Journal 203 
Tue Method of finding the Latitude at Sea, by two altitudes 204 
to find the Latitude by one Altitude of the Sun, having your 


Watch Previouſly regulated 215 
To rezu/aie a Watch 216 
To find the Latitude by the Meridian Altitude of the Moon 217 
Tab'e of Proportional Parts 218 


Correction of Moon's Altitude for Parallax and Refraftion 218 
To find the Latitude by the Meridian Altitude of a Planet 219 


Of the Parallax | 220 
To reduce the Sun's Decliuation from Greenwich, to any 

other Meridian 222 
To find the apparent time, and thereby regula'e the Going 

of the Watch by equal Allitudes of the Sun 224. 
To find the apparent time by the Sun's Altitude 225 
To find the apparent Altitude of a fixed Star 227 
Another method of finaing the apparent time 2.30 
How to note the Stars 231 
Methed of finding the Longitude at Sea 234 
„„ 555 277 ö 
Lo tare the objerva, ions requijite for determining the longitude 2.3 5 
Jo meaſure the diſ/ance between the Sun and Moon — 230 
49 jabe the diftance between the Moom and a Slar 236 
Preparations neceſſary for working a lunar obſervation 237 
ute fr correcting the apparent diſtance of the moon from any ſtar 239 
1% determine the lougitude from the true diflance 239 
Six Examples worked for finding the longitude 2.40 


Rate to fiad the true dijiauce 252 


CONT EN EK 


Method of taking a lunar obſervation when you have only 
one obſerver 

To find the altitude of the łknoton or fixed flars 

To find the true altitude of the moon's centre 

To find the longitude by Jupiter's Satellites 

To find the longitude by the eclipſes of 1he moon 

Oblique Trigonometry | 

Oblique Sailing 

Current Sailing 

Mauner of Surveying Coaſts and Harbours 

To take a draft jailing along ſhore 

To ſurvey an harbour by obſervation on ſhore 

Jo reduce à Chart 

To find the Height aud Diſtances of Objects at Sea 

Of the Curvature of the Earth 

Explanation of the Plate deſcribing the Rigoing, Sc. of a 
Firſt Rate Ship of War 

An Explanation of Sea Terms 

Examination of a Young Sea Officer 

Remarks calcu/ated to affift Commanders when failing into 
the Britiſh Channel 

Of Marine Inſurances 
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GEOMETRICAL DEFINITIONS. 


EOMETRY is the Science which treats of the Deſcription, Prop- 
erties and Relations of Magnitudes in general; of which there are 

three Kinds or Species, viz. a Line, which has only Length without 
either Breadth or 'Thicknels ; a Superficies, comprehended by Length and 


Breadth ; and a Solid, which has L2ngth, Breadth, and Thicknels. 


I. 


A point conſidered mathematically, is incapable of being 
divided, and therefore hath no parts, or it is the ſmalleſt part 
of ſpace that can be aſſigned, and may be conceived fo infinite- 
ly mall, as to be void of length, breadth, or thickneſs, being 
always denoted by a dot, as at A. 


II. 
A right line is the neareſt diſtance between two 


points which limits its length, without any _ A 
poled breadth, or thicknels, as A C; it may | 
ſuppoſed to be the fluxion of a point. | 


III. 


A plane ſuperficies is that which lies evenly between its extreme 
points, reſembling a ſmooth table, or poliſhed glaſs; bounded by lines 
having length and breadth : but is conceived to have no depth or thick- 
nels, and may be conceived to be generated by the fluxion of a right line, 


IV. 
Parallel lines are ſuch as are equally diſ- A— 


tant in all their parts, which extended infi- — 
nitely on the ſame plane would never meet, — 


as the lines A B, B C. 
. 


A plane angle is the inclination or meeting of 
two right lines in one point; the point where 
they meet is called the angular point, and the 1 
lines A B and A C are called ſides or legs; it is A 
generally expreſſed by three letters, the middle 
one always denotes the angular point, as A, and 


the other two the legs or ſides that include it, as 
ABor AC. 


C 


C, VI, A cuck 


"4 


14 GEOMETRICAL DEFINITIONS. 


VI. 


A circle is a plane figure, bounded by an unifom curve "pes it 18 
ordinarily deſcribed by a right line, taken with a pair of compaſles ; one 
point thereof being fixed, whilſt the other is turned round to the place 
where the motion firſt began ; the fixed point is called the centre, and 
the line deſcribed by the other point 1s called the circumference. 


VII, 


The radius of a circle, or ſemidiameter, G 
is a right line drawn from the centre to | 
the circumference, as A C; or it is that 
line which is taken between the points of 
the compaſſes to deſcribe the circle; and 
is half its diameter A B. 


AN * 


7 RD 


E 


VIII. 
An arch of a circle is any part or portion of the circumference, as DF E. 


IX. 


A chord of a grcle is the ſubtenſe of an arch, or it is a right line 
Joining the ends of an arch; it divides the circle into two unequal parts, 
called ſegments, and is a chord to them both, as D E is the chord of the 
arches DF E and DG E. 

K. 
A ſemicircle, or half a circle, is a figure contained under the diameter, 


as AGB or A F B, 
XI. 


A quadrant is half a ſemicircle, or one-fourth part of the whole circle, 
as the figure C A G. 

Norte, All circles, whether great or ſmall, are actually, or ſuppoſed 
to have their circumference divided into, g60 equal parts, called degrees, 
and each degree into 60 equal parts, called minutes, and each minute in- 
to bo equal parts, called ſeconds, and fo on into thirds, fourths, &c. 

All angles are meaſured by an arch of a circle, deſcribed round their an- 
gular points, with the chord of 60 degrees, taken from the line of chords 
on the plane ſcale, and are eſtimated greater or lels according to the num- 
ber of degrees contained betwixt their legs; and though legs be made 
long>r or {horter, till the angle between them continues the fame, 

XII. A right 
C 2 
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XII, 
A right line is ſajd to be PerreENDICU- A 
Lak to another lide, when it falls upon it, | 


lo as to make the angles on each fide of it 
equal, ſuch as the figure AB CD, where the 
angle AC is equal to the angle A CB, each 
quadrant, or right angle, containing 90 de- 
grees. 


XIII. 
An Acurse ANGLE is leſs than a right 
angle, and is that which contains lels than 


#4 5 90 degrees, A B C. 


of 5 + W 
I.E: 3 
* 


C 
XIV. 
An Os ros Ax IE is greater than 
a right angle, and is that Which con- 
tains more than go degrees, as the an- . 
ce GE H. * 
\ 
* 
H 


The feweſt number of riglit, lines that can include a ſpace, are three, 
which form a figure called a triangle, or three-cornered figure, and con- 
ſiſts of fix parts, viz. three ſides and three angles: it is diſtinguiſhed into 
three ſorts, Viz. a right-angled triangle, an obtuſe-angled triangle, and an 
acute-angled triangle, 

XV. 

A Ricut-avcittd TRIANGLE has one of its 
angles right, or containing go degrees; the fide op- 
poſite the right angle is called the hypothenuſe; 
and the other two fides are called legs; that, 
winch ſtands upright, is called the perpendicular, 
and the other the baſe; thus B C is the hypothe- 
nuſe, A C the perpendicular, and A B the baſe: the 
angles oppoſite the two legs are both acute, | > 


XVI. 

An ACtTE-ANGLED Txrtancie has all D 

its angles acute, or none of timn equal to 90 
degrees, as DEG. 


—— — — — m 4 
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XVII. i f 


An Os rusE-ANcLEZD TRIANGLE 
has one of its angles obtuſe, or greater 
than 90 degrees, as R AF, the other 
two angles are acute, or leſs than go 
degrees, as in the triangle R A F. 


Nor r. All triangles, that are not right-angled, whether they are acute or obtuſe, are in 
general terms called oblique- angled triangles, without any other diſtinction. The ſum of 
the two acute angles of a right-angled triangle make 900, the ſum of all the angles of 
any triangle 18029, If from 180 you take the ſum of the other two angles, the remain- 
ing angle will be found; but in a right-angled triangle, if from go you ſubtract the one 


angle, the other angle ſhall remain. ä 


. — neren. 


MARES on CHARACTERS, 


+ Signiſies more, or the ſign of Addition; it ſhews that whatever num- 
bers or quantity follow this Sign muſt be added to thoſe that go 
before it, thus 9 +8, that is, 9 added to 8. Or, AgB implies: 
that the quantities repreſented by A and B are added, 

= Signikies leſs, and is uſed as the Sign of Subtraftion, it denotes that 
the number following it muſt be ſubtracted from thoſe going be- 
fore it, as 75 — 5, or 5 ſubtracted from 7. : 

X The Sign of Multiplication, and ſhews that the numbers placed be- 
fore and after are to be multiplied, thus 7 X 9, that is, J multiplied 
by 9, which makes 63, and 7X 8 X 2 which makes 112. 

— This Mark ſtands for Diviſion, and ſignifies that the Number that. 
ſtands before it is to be divided by the number following it, as 


1 8 72 
72 12 ſhews that 72 is to be divided by 12. Or thus, 


= The Sign of Equality; it ſhews that the numbers or quantities pla- 
ced before it are equal to thoſe following it, thus, 8 X 12==96, 
Or 8 multiplied by 12 13 equal to 96, and 7+2 X 4==36. 

::: Proportion, and is read thus, 7: 14 ::10: 20 that is, as 7 is to 14 
ſo is 10 to 20. Or, A: B:: C: D that is, as A is to B lo is CtoD, 

* Sigmhes Degrees, thus 455 ſhews the number 45 degrees. 

Signifies Minutes, thus 24' or minutes. 

Signifies Seconds, thus 44” or 44 ſeconds. 

S. Stands for Sine. 

Sec, — for Secant. 

Tan. — for Tangent. 
Each of thele laſt with Co. before them, ſignifies the compliment, 

as Co-fine, Co-tangent, Co- ſecant. 

Z Signifies Angle. : 

£4 Angled, with an s at top, Angles / 5 

A Signiſies Triangle, or & Triangles, 

Z. Is frequently put to ſignify the ſum of two lines or numbers. 


X Signihes their difference, 


— 
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GEOMETRICAL PROBLEMS, 


USEFUL ww NAVIGATION. 
F : - . * "FE" 


A PROBLEM is a Practical PROPOSITION, in which ſomes 
thing is propoſed to be done or effected. 
PROBLEM I. 


To draw a Right Line parallel to a given Right Line, at any given Diſ- 
tance, as at the Point D. 


wwe a pair of com paſſes take the 7 5 


neareſt diſtance between the point . 4 
D and the given right line A B, with — — 
that diſtance ſet one foot of the compaſſes LA 
any where on the line AB, as at: A, and draw. the arch C, from the 
point D draw a line fo as juſt to touch the arch C, and it is done, for 
the line C D will be parallel to the line A B, and at the diſtance of the 


point given D, as was required. | 
PROBLEM Mk 
To biſeft or divide a given Line into two equal Parts, 


With any diſtance in your compaſſes TP 
greater than half the line A B, with one % 0 
foot in B, deſcribe an arch with the "1 
fame diſtance, and one foot in A, de- 


icribe an arch that will tut the former f b 
arch in C and D; through C and D A —— — 5 
draw a line, and that will cut AB. in E; : L. 
and the line A B will be divided at the . 


point E. into two equal parts. 


4D 
* % 
* | | —_ 


PROBLEM Ill. 
To erect a Perpendicular on the End of a given Right Line, as DB. 


With any diſtance in your compaſſes, as 
from B to C, with one foot in C, deſcribe 
the circle BDA, fo that it may juſt touch 
the end of the given line, at B: from where 
the circle cuts the line, as at D, draw a line 
through the point C, tocut the circle in A, 
from A draw the line AB, which will be 
the perpendicular required, 

Or thus, 


2 — — 2 2 = 
= $ 
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With any convenient diſtance in your 
compaſles, as from D to A, with one foot - 
in D, deſcribe the arch A F G, ſet off the N 
{ame diſtance from A to F, and from F to #7 
G; upon F and G deſcribe two arches .. 
Amterlekking one another in H; draw a ,"G | 
line from H to D, and it is done ; for HD 


will be the perpendicular required, \ A 


PROBLEM NIV. 


From a given Point, as C, to let fall a Perpendicular on a given Right 
Line AB. 


With one foot in C, deſcribe an arch C 
to cut the given line A B in F and G, 
with one foot in G deſcribe an arch, and 


with the ſame diſtance, and one foot in F 

F, deſcribe an arch to cut the former in a , 
D, from C to D draw a line, and it is A2 O FI 
done ; for C D will be the perpendicu- . B 
lar required. "Jn 4 

| 8 


PROBLEM v. 


From a given Point to let fall a Perpendicular on a given Line, when the 
aid Perpendicular is to fall ſo near the End of the given Line that it 
cannot be done as above, as at the Edge of a Sheet of Paper, Sc. 


Let C be the point from which the. AC 
perpendicular is to be let fall on the 4 of ; 
line A B, from any point in the line 1 oj 


AB, as at A; with the diſtance A C. 

deſcribe an arch E, chuſe any other — 
point in the line A B, as D, and with X 8 B 
the diſtance D C deſcribe another arch I D * : 
interſecting the former in E, join C E, . ; | 
and it is done; for CB will be the per. 8 
pendicular required. : "Go 3 


* 
Fl 
« 


PROBLEM 
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. . ˙wwWww Q ——— ——_ 


USEFUL IN NAVIGATION. 19 


PROBLEM VÞ 


To make Plane Angles, and firſt a Right Angle, containing go Degrees, 


Draw the line C A; on C ereft a per- D 
pendicular C D, and it is done; for the 1 
angle DCA is an angle of go“. Or thus, H 
On the point C, with the chord of 60 
deſcribe an arch G H, and ſet off thereon 
from G to H the diſtance of the chord 
of goꝰ, and from C through H draw 
CH D, which will form the angle DCA 0 
of go? required, C Q 


6 


PROBLEM VIL 


To make an Acute Angle equal to any Number of Degrees, 
Suppoſe 36? go' 


Draw the Line BC with the chord of 
69? or radius, in your compaſles, and one 
foot on C draw the arch FB, on which ſet 
off 36 go', or 364, from B to F, through F 
and the center C draw the right line AC 
and it is done; for the angle A C B will 
be an angle of g6* go', as was required. 


PROBLEM VIII. 


To make an Obtuſe Angle that ſhall contain 127 20. 


Draw CB; take the chord of 60 in + 
your compaſſes, and with one foot on C Eg 


deſcribe an arch ; now as we can take off 
only 9go?, ſet off 90“ from B to G, and 


from G to E ſet off the exceſs above go, 8 

which is 37 20, or 374; draw the line 8 N 

C E and it is done; for the angle E C B 5 — In 
will be an angle of 1277 20 GC ; 


PROBLEY 
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FRO LEM IX. 


The Angles and Hypothenuſe of a Right-angled Triangle given, to find 
eiter of the Legs. | 


Given the hypothenuſe 250 leagues, the angle oppoſite the baſe 54* 
30. — the other angle 35 go; the bale and perpendicular 
are required. 

Draw the line C B, and at C make an 
angle equal to 35 30 by drawing the line 


CA, take 250 from any convenient ſcale of N cj > 
equal parts, and ſet it off from C to A, from El 1 
A let fall the perpendicular A B, to cut * 4 
the line C B, and it is done; for AB mea- 5 J \ 
{ured on the fame ſcale, gives 145, and C B A B 
203.6 leagues, 9038 


Nor. The two acute angles of a right-angled triangle make go de- 
grees. e 


FROBLEM X. 


The Angles and one Leg of a Right-angl:d Triangle being given, to find 
the Hypothenuſe and the other Leg. 


The angle A CB 33* 15', the leg A C 285 miles, to find the hy- 
pothenuſe, and the other leg A B. 

Draw the baſe A C, lay off on it 285 from 
your ſcale of equal parts, from A to C; on A 
erect the perpendicular A B, with the chord of 
60? {weep the arch A D, and on it ſet off 334, 
from your line of chords from A to D, through 
D and C, draw the right line B C, then B C 
will meaſure 341 nearly, and B A 187 nearly, 
on the ſame ſcale of equal parts that A C was 
taken from. . 


PROBLEM XI. 
The y pothenuſe and one Leg given, to find the Angles and the other Leg. 


The leg A B 350, the Hypothenuſe 600 given, to find the angles 


and leg B C. 

Draw the baſe C B, on B erect the per- "Y 
1 A B, on which ſet off 330 from * 

to A, on the point A with an opening of 
boo. Draw an arch to cut the line B C, 
in the point C, draw A C, and it is done; 
for the angle AC B will meaſure 95% 41 on , 
the line of chords, and B C will meaſure — 
487 nearly, on the fame ſcale of equal parts 


before uſed, — — 0 
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PROBLEM XII. 


The legs given, to find the Angles and the H rypothenufe. 


The leg A B 880 and B C 690 given, to A 
find the angles A and C, and the hypothe- 
nuſe AC. 0 

Draw the baſe BC ; on B ereft the per- 
pendicular A B, make B C equal to 6go, 
and AB equal to 880; join A C, and it is 
done; for the angle C being meaſured as 
before, will be found as per figure, and the 


: r 


088 
. 


* * n 
hypothenuſe will meaſure 1118,2. 57 N 8 | 


B 690 
PROBLEM XII. 


Two angles and one Side, cf an Oblique-angled Triangle given, to find 
either of the other Legs. 


The angle BDC 1087 go', and CBD 45? 15' and conſequently the an- 
gle BCD 26? 15, and the leg BC 98 given, to find the ſides CD and BD. 

Draw the line BC, which make equal to D * 
98, on the point B delcribe an angle of 45* : 
15', then "dd 45? 15' to 108? 30, and the 
ſum 153? 45' taken from 180, the remain- 
der is the angle DCB = 26* 15'; from the 
point C deſcribe an arch with the chord of 
60, and ſet off 26715, and it is done; for 
the ſide DB will be 46 nearly, and DC 73, 4, as was required. 


PROBLEM XIV. 


Two Sides and an Angle oppoſite to one of them given, to find the othey 
Angle and the third Side. 


The fide BC 160, and BD 49, and the angle C 29* 9 given, to find the. 
angle D, and the fide CD. 

Draw the line BC equal to 160, on 
C make the angle DCB equal to 29% 
9', take 79 in your compaſles, and with 
one foot on B, lay the other upon the 
line CD, draw the line BD, and it is 


done; for the angle D will be 997 23 f £99 

the angle B 51 26', and the fide DC ; 15 5 
227 nearly. f 

5 C 2 PROBLEM 
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from A to where it cuts the given circle, as 
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PROBLEM XV. 


Two Sides aud their contained Angle given, to find either of the other 
Angles, and the third Side. | | 


The fide BC 109, BD 76, and angle CBD 101 30“ given, to find the 
angles BDC or BCD and the fide CD. | 
Draw the line CB, which make equal to D 

109 ; on B delcribe an arch on which ſet 
off from BC towards D 101* go,, then 
draw the line BD equal to 76, join DC, * 
and it.is done ; for the angle BDC will be 
47* 2“, the angle BCD 30 58, and the 
tide DC will be 145, as was required. 


PROBLEM XVI. 
Three Sides given, to find the Angles. 


The ſide's BC 105, BD 85, and-CD 5o miles given, to find the angles 
BDC, or BCD, and CBD. | 

Draw the line BC equal to 103, take 
CD equal to 50 in your compalles, and 
with one foot in C deſcribe an arch as at 
D, then take BD 8; in your compaſles, 
and with one foot m B cut the former 
arch in D, join BD and DC, and it is . 
done ; for the angle B, being mealured, B 105 
will be found 28 4', the angle C 53 8“, 
which, being added together, is 810 12', and their ſum ſubtracted from 180?, 
leaves angle D 98? 48, as was required. 


TFTROBLEM XVII. 
To find the Centre to a given Circle. 


With any radius, and one foot in the cir- 
cumference as at A, deſcribe an arch of a 
circle, as CBD, then removing the foot 


at B. on B deſcribe another arch, cutting or 
croſſing the former, as C A D, and through 
the points of interſection draw the right 
line C D, which wil! give one right line 
paſſing through the centre; in like marmer 
may another right line be drawn, as E F G, 
Which ſhall croſs the firſt right line at the 
centre required, for any two diameters will 
always cut or croſs one another in the cen- 
tral point. 


LY 
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To divide a Circle into any Number of equal even Parts, as 4, 16, 32. 


Firſt draw the diameter through 
the center, which will divide it into 
two equal Parts, biſeft the diameter 
with another right line perpendicu- 
lar thereto, and the circle will be di- 
vided into four equal parts or quad- 
rants ; biſe& each of theſe quadrants 
again by right lines drawn through 
the center and it will be divided in- 
to eight equal parts, and ſo may you 


continue on your biſections any num- * 


ber of times, that is, 8, 16, 32, &c. 
doubling the number of even parts. 
This problem is uſeful in conſtrutt- 
ing the Mariner's Com paſs. 
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PROJECTION 
or THE LINES or 


SINES, TANGENTS, axy SECANTS, 
ON THE PLANE SCALE. 


RE EY I TAE KK 


1ſt. ITH the radius you intend for your ſcale, deſcribe a ſemicir- 
cle A D B C, and upon the center C raile the perpendicu- 

lar C D, (which will divide the ſemicircle into two quadrants, AD, 
BD) continue CD directly to 8, and upon B raiſe the perpendicular 
B J, then draw the right lines B D and A D. | 

2dly. Divide the quadrant B D into q equal parts, then will each of 
thele be 10 degrees. Again you may {ubdivide each of thele parts into 
ſingle degrees; and theſe again, if your radius admits it into minutes, or 
tome aliquot parts of a degree greater than minutes. 

gdly. Set one foot of the compaſſes in B and transfer each of the di- 
Viſions in the quadrant BD to the right line BD, then is B D a line of 
chorde. 

gthly. From the points 10, 20, go, &c. in the qualrant BD, draw 
right lines parallel to C D, till they cut the radius C B, then is che line 
C B divided into a line of fines, which muſt be numbered from C to- 
wards B. 

sthly. If the fame line of right ſines be numbered from B tow:r'!s ©, it 
will become a line of verſed ſines, which may be continued to 1809. if 
the ſame diviſions be transſerred on the ſame line on the other ſide of the 
center C. 

6thly, From the center C, through the ſeveral diviſions in the quad- 
rant B D, draw right lines till they cut che tangent B T, ſo will the line 
B T become a line of tangents. 

thly. Setting one foot of the compaſſes in C, extend the other to the 
ſeveral diviſions 10, 20, go, &c. in the tangent line B T, and transfer 
theſe extents ſeverally into the right line C 8, then will the line C S be a 
line of ſecants. | 

8thly. Right lines draum from A to the ſeveral diviſions 10, 20, 30, 
&c. in the quadrant B D, will divide the radius C D into a line of ſemi- 
tangents, 

gthly. Divide the quadrant A D into eight equal parts, and from A 
transfer theſe diviſions feverally into the line A D, then is A D a line of 
rhumbs, each diviſion anlwering to 11? 15 upon the line of chords. 
The ule of this line is for protracting and mealuring angles, according 
to the common divifion of the Mariner's compaſs. If the radius A C 
de divided into 100 or 1000, Ec. equal parts, and the lengths of the 
. everel fines, tangents, and ſecants, correſponding to the ſeveral arches of 


the 


Shes — 


XC. 


— 
* 
93 
. 
— 


TED 
3 
3 

7 
ZW 


TS 17 
T5 
Tos © | 
TRE | N 
TE : 
T5 = 
MN — | 
for — 
Tx 5 = - 
ASI 
g Kale 
18 er _ 
| hl Lalkd 8 — 
* _ © | hay | 
ef 2 
0 theta = 
— 
> IEEE 
ws | 
A Diagonal Scale: * A 
@ 5 WE 7 [7 U . 
bn LIKLLLE 
«@ %» 3 „„ 
III 
ans * 
LI 7 
LLLLELLELY 
nn 
ILIILIILIIL III 
IIILIIILIII 
IIIA 
1 2 3 4 5 { 7 8 9 10 1 12 
7 D 
A | D | C 
roportional Scale. 


MY 


— — — 


Newburyport Published by Edmund M Blunt. 


PROJECTION He L1NESof SINES,EcC. on the PLANE SCALE. 25 


the quadrant be meaſured thereby, and theſe numbers be ſet down in a 
table, each in its proper column, you will by theſe means have a trian- 
gular canon of numbers, by which the ſeveral cafes in Trigonometry may 
be ſolved, their right lines graduated as above, being placed ſeverally up- 
on a ruler, form the inſtrument called the Plane Scale : by which the 
lines and angles of all triangles may be meaſured, All right lines, as the 
ſides of plain triangles, - &c. when they ere conſidered: fimply as ſuch 
without having any relation to a circle, are meaſured by ſcales of equal 
parts, one of which is ſubdivided equally into 10, and this ſerves as a 
common diviſion to all the reſt, In moſt ſcales an inch is taken for a 
common mealure, to determine their largenels and number of parts : what 
an inch 15 divided into, is generally fet at the end of the icale, as in the 
icales A, B, and C; the numbers 10, 20, go, 45, ſhew that fo many 
parts of the ſcales A, B, C, are contained in an inch. By any {ſcale of 
equal parts, divided as above, any number leſs than 100 may be readily 
taken; but if the number ſhould conſiſt of three places of figures, the 
value of the third 6gure can only be gueſſed at; wherefore in theſe ſcales 
it is better to ule ſuch a ſcale as D, called a diagonal ſcale, by which any 
number of three figures may be exactly found. 

Having prepared a ruler of convenient breadth for your ſcale, (which 
may be an inch more or leſs) Firſt, near the edges thereof, draw two right 
lines, af, cg, parallel to each other; then divide one of theſe lines as af, 
into equal parts, according to the largeneſs you intend your ſcale ; and 
through each of thele diviſions draw perpendicular right lines as far as 
the line c g ; next divide the breadth into 10 equal parts, and through 
each of theſe diviſions draw right lines parallel to the former af and cg; 
again divide the length a, b, c, d, each into 10 equal parts, and from the 
point to the firſt diviſion in the line d q, draw a right line; then, par- 
allel to that line, draw right lines through all the other diviſions, and the 
ſcale is done. | - 

Beſides the lines already mentioned, there is another on the plane ſcale 
marked ML, which is joined to a line of chords ; and ſhews how many 
miles eaſting or weſting make a degree of longitude in every latitude ; 
thele ſeveral lines are generally put on one fide of a ruler, two feet long 3 
and on the other fide are laid down a ſcale of the logarithms of the fines, 
tangents, and numbers, which is commonly called Gunter's-Scale, and as 
it is of general ule, it requires a particular deſcription. 
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G UNTER S SCALE. 


| HILE the reader is peruſing the following, it is proper he ſhould 
have a GuxTExr's SCALE before him. 

Gunter's Scale hath fet upon it thele eight lines following, 

1ſt. Sine Rhumbs marked (SR) is a line which contains the logarithms 
of the natural ſme of every point and quarter point of the Marmer's 
Compaſs figured from the left hand towards the right, with 1, 2, 3, 4, 5, 
6, 7, to 8, where 1s a brals pin, and where it car be done, into halves 
and quarters. 

2d. Tangent rhumbs marked (TR) allo correſponds to the logarithm 


ef the tangent of every degree of the ſaid compals, and is ligured 1, 2, g, 


4, at the center, where there is a pin, and from thence towards the left 
hand with 5, 6, J, it is allo divided, where it can be done, into halves 
and quarters. 

3d. The Line of numbers marked (Num.) contains the logarithms of 
the numbers, and is figured thus; near the left hand it begins at 1, and 
towards the right hand is 2, g, 4, 5, 6, 7, 8, 9; and then 1 is the mid- 
dle, at which is a brals center pin, going ſtill on 2, g, 4, 5, 6, 7, 8, 9, 
and 10 at the end, where there is another center pin; (as this line is gen- 
erally much uſed, it requires a larger deſcription). The firit one may 
be counted for 1, or 10, or 100, or 1000, and then the next 2 is accord- 
ingly 2, or 20, or 200, or 2000, &c. Again, the firſt 1 may be reckon- 
ed 1 tenth, or : hundredth, or 1 thouſandth part, &c. then the next is 2 
tenth, or 2 hundredth, or 2 thoufandth parts, &c. fo that if the firſt 1 
be eſteemed 1, the middle one is then 10, and 2 to its right is 20, g is go, 
4 is 40, and 10 at the end is 100; again if the firſt 1 is 10, the next 2 


is 20, g is 30, lo on, making the middle 1 now 100, the next 2 is 200, 


3 is 3OO, 4 is 400, and 10 at the end is now 1000, In like manner if 
the hrit 1 be eſteemed 1 tenth part, the next 2 is 2 tenth parts, and the 
middle 1 is 1, and the next 2 is 2, and 10 at the end is now 10. Again, 
if the firſt 1 be counted 1 hundredth part, the next is 2 hundredth parts, 
the middle one is now 10 hundredth parts or one tenth part, and the 
next 2 is two tenth parts, and 10 at the end is now but one whole num- 
ber or uneger. 

As the igures are increaſed or diminiſhed in their value, fo in like 
manner mult all the intermediate {trokes or ſubdiviſions be increaſed or 
diminiſhed; that is, if the firſt 1 at the left hand be counted 1, then 2 
(on the right hand of it) is 2, and each ſubdiviſion between them now is 
1 tenth part, and ſo all the way to the middle 1, which now 1s 10, the 
next 2 :5 20, now the longer {trokes between 1 aid 2 are to be counted 


tron 
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from 1 thus 11, 12, (where is a braſs pin,) then 19, 14, 15, ſometimes a 
longer ſtroke than the reſt, then 16, 17, 18, 19, 20, at the figure 2 
and all the ſhorter ſtrokes between them longer are now each to be counted 
for 19 parts from the middle 1 to the next 2, now 20, from whence the 
longer ſtrokes between the figures are units, thus 21, 22, 23, &c. to g, 
which now eis go, and the ſhorter ſtrokes each between them, now 1s 
the tenth part of an integer; from g, each ſhort ſtroke or diviſion, is 
1 tenth part of an unit. Again, if 1 at the left hand be 10, the figures 
between it and the middle 1 are common tens; and the ſubdiviton be- 
tween each figure are units; from the middle 1 to 10 at the end; each 
ligure is ſo many hundredths ; and between theſe figures each longer di- 
viſion is 10; from the middle 1 to 2, each leſs divihon is 2 units; and 
from 2 to the end, each ſhorter diviſion is 5 units. From this deſcrip- 
tion it will be ealy to find the diviſions repreſenting any given number, 
thus : Suppoſe the point repreſenting the number 12 were required ; 
Take the diviſion at the figure 1, in the middle for the firſt figure of 12 ; 
then for the {ſecond figure count 2 tenths, or longer ſtrokes to the right 
hand, and this laſt is the point repreſenting 12, where the braſs pm is. 

Again, ſuppoſe the number 22 were required, the firſt figure being 2, 
I take the diviſion to the figure 2, and fer the 2d figure 2, count 2 
tenths onwards, and that is the point repreſenting 22. 

Again, Suppole 1728 were required; for the firſt figure 1, I take the 
middle 1, for the ſecond figure 7, count onwargs as before, and that is 
1700 ; then for the third 2 count 2 tenths from the laſt, and it repre- 
tents 1720; laſtly, for the 4th, figure 8, eſtimate 8 parts out of 10 of 
the next {maller diviſion, or a little leſs than 10, this point, laſt found, 
repreſents 1728. 

Required the Point, repreſenting the number 435; from the 4 in the 
2d interval count towards 5 on the right, three of the larger diviſions, 
and one of the {maller, and that will be the diviſion expreſſing 495, and 
the like of other numbers, which by a little practice is readily done. 

All fractions found in this line muſt be decimals ; and if they are not, 
they muſt be reduced into decimals, which is eaſily done by extending 
the compalles from the denominator to the numerator ; that extent laid 
upon 1 in the middle will reach to the decimal required. 

Example. Required the decimal fraction equal to 2, extend from 4 to 
3, that extent will reach from 1 on the middle to 73, towards the left 
hand; the like may be obſerved of any other vulgar fraction. 

MuLTiPLiCATION is performed on this line, by extending from 1 te 
the multiplier ; that extent will reach from the multiplicand to the pro- 
duct. 

Suppoſe, for example, it were required to find the product of 16 mul- 
tiplied by 4, extend from 1 to 4, that extent will reach trom 16 to 64, 
the product required. 

Divis io bæing the reverle of Multiplication, therefore extend from the 
divior to unity, that extent will reach tro:n the dividend to the quotient. 

Suppote 64 to be divided by 4, extend from 4 to 15 that extent will 
reach from 64 to 16, the quotient, 


N. B. This 


28 DESCRIPTION. AND USE OF GUNTER'S SCALE. 7 


N. B. This extent in Diviſion is to be taken backwards from the 
dividend to the quotient, but in Multiplication it 1s taken forward from 
the multiplicand to the product, they being contrary to one another. 
PrRoroRT1ON, or the Rutz or TRE, being performed by Multi- 
plication and Diviſion, therefore extend from the firſt term to the ſec- 
ond, that extent will reach from the third term to the fourth. 
Example. If the diameter of a circle be 7 inches, and the circumference 
22, what is the circumference of another circle the diameter of which is 
14 inches? 
zxtend from 7 to 22, that extent will reach from 14 to 44, the fame 
way. : 
In like manner may any other proportion of any denomination be 
worked, which makes this line of general uſe, particularly in meaſuring 
Superficies aud Solids, which is done by extending from 1 to the breadth, 
that extent will teach from the length to. the ſuperficial content. 
Example. Sappole a plank, or board 15 inches broad, and 27 fect 
long, the content of which is required, 
Extend from 1 to 1 foot 3 inches; that extent will reach from 27 
feet to 33,75 feet, the ſuperficial content. Or extend from 12 inches to 
15, &c. 5 
The ſolid content of any bale, box, cheſt, &c. is found by extending 
from 2 to the breadth, that extent will reach from the depth toja fourth 
number, and the extent from 1 to that fourth number, will reach from 
the length to the ſolid content. jþ 
Example 1ſt. What is the content of a ſquare pillar, whoie length is 
21 feet ꝙ inches, and breadth one foot three inches? 8 
The extent from 1 to 1,25, will reach from 1, 25, to 1456, the con- 
tent of 1 foot in length; again, the extent from 1 to 1,56 will reach from 
the length 21,75 to 33,98 or 34 the ſolid content in feet. 
Example 2d. Suppole a ſquare piece of timber, 1,25 feet broad, 
36 deep, and g6 long, bt given to find the content; 
Extend from 1 to 1,25, that extent will reach from , 56 to ,y, then 
*xtend from 1 to ,, that extent will reach from g6 to 25,2 the folid 
content. In like manner may the contents of any bales, &c. be found, 
which divided by 30 will give the tonnage. 
zdly. The line of Sines marked (Sin.) begins at the left hand, and is 
*gured thus: 1, 2, 3, 4, 5, &c. to 10; then 20, go, 40, &c. to go, 
14ing at the right hand, where a brals center pin, here, and in all lines 
ander it, are called degrees. 

4thly, The line of verſed ſines, marked (V. S.) begins at the right, 
and, againſt go? on the fines, and from thence figured towards the left 
and thus: 10, 20, go, 40, &c. ending at the left hand—about 1692 ; 
each of the ſubdiviſions, from 10 to go, are 2 degrees, and from thence 
h go, it is ſingle degrees, and from thence to the end, each degree is di- 
vided into 15 minutes. ; 

Ithly. The line of tangents, marked (Tang.) begins at the left 
hand as do the fines ; from thence it is figured to the right hand, thus : 
1, 2, 3, &c. to 10, and ſo on 20, go, 40, and 45, at the right hand, where 
lb a little braſs pin, juſt under and even with 9oꝰ in the fines from, 

Tnence 
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thence back again it is figured go, 60, 70, 80, &c. to 89, ending at the 
left hand where it began at 1 degree, The ſubdiviſions of this line are the 
fame as thoſe of the fines, 

"  Gthly. The line of the meridional parts, marked (Mer.) begins at the 
right hand, and is numbered thus: 10, 20, go, to the left hand, where it 
ends at 87 degrees. This line, with the line of equal parts marked (EP 
under it, are uſed together, and only in Mercator's failing. The uppermo 
line contains the degrees of the meridian, or latitude, in a Mercator's chart; 
and the lower is the equator, and contains the degrees of longitude, 


———— 
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ON THE 


USE OF THE SECTOR. 


The Uſe of the Line of Lines, marked on the ſame fide of the Seftor (L. L.) 


HE uſe of the ſector is taken from the property of two equilateral 
ſimilar triangles, thus in the following figure: 

AB and A C are equal legs, or radii, 
of an iſoſceles triangle, ſtanding on the 
baſe BC : Now, by the property of 
ſimilar Zs, drawing DE parallel to 
B C, the two triangles ADE and ABC 
are ſimilar and p1oportional ; or AD: 
| is AB: BC: : AD; 

E. 
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Now, ſuppoſing AB and AC to be divided each into 100 equal parts, 
3 and it is required to divide any opening of the legs, as BC, in the ſame ratio 
; as AB or AC is divided into, it is inſtantly performed by taking laterally 
the diſtance DE in your compaſſes, and apply it from C to B, and the 

line BC will be divided in the lame ratio a8 is the line AB or AC, 
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ON THE USE OF THE SECTOR. 
PROBLEM 1. 


To divide a given Line into any Number of Equal Parts. | 

1 E 

Suppoſe DE is required to be divided into 1 

6 equal parts; thus — i 0 


OrrRAtioNn.—Take DE in your com paſſes, and open the legs of the 
ſector, lo that the opening of the compaſſes DE ſhall juſt fall on the line 
of lines on each leg of the ſector, on 6.6; then take off 1.1 laterally, and 
ſet it from D to D 1, and D x will be the 1-fixth part of the given line 
DE. 

To this problem may be referred the method of making a ſcale of 4 giv- 
en length, to contain a given number of cqual parts. 


EE OD DIL £& M . 


Suppoſe the ſcale to the map of a ſurvey is 6 inches long, and contains 
2.40 poles, required to open the ſector, lo that a correſponding ſcale may 
be taken from the line of lines ? 

Soruriox. Make the tranſverſe diſtance 7 and 7, or 70. 70, viz, 142 
equal to g inches ?; and this poſſe ſlion of the lines will produce the giv- 
en ſcale. 


FROBELAEM I. 


Let a ſcale of 4 inches to a degree in longitude, be reduced to another 
ſcale of 3 inches to a degree of longitude ? 

SOLUTION.—Set oft any duytance on the 4-inch ſcale tranſverſely to 
40.40 or 4.4, on the line of lines; with this opening take oft g. 3 or 20.30. 
and it is done, this lateral diſtance being the proportional part required. 


FaOMLEM IVY, 


One ſide of any triangle being given, of any length, to mealure tl: 
other two ſides on the ſame ſcale ? 

Let the triangle ABC be drawn, 
I would have the fide AC meaſure 
63. What are the mealure of the 


other two ſides, AB, BC ? 50 


2 ee 


Sotytiox.— Take AC in your compalles, and apply that diſtance 


trſvertely to 6.9 or 63; to this openmyg of the ſector apply the diflance 
AB in your compaſſes to the fame number on both fdes of the rule trant- 
veriely ; and where the two points fall will be the meaſure on the line of 
lines of the diſtonce required; the diſtance AB will fall aguin{t 30.50, 
and BC a221::! 13.43 on the lines LL on each tide. 
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U/e of the Line of Chords on the Sector, marked (CC) on each fide. 
The line of chords on the ſector is laid down on both ſides as far as 60; 


. each degree is divided in half or go' ; the uſe is only to lay down angles, or 
H mealure their arches to any given radius, 
A EAAMPFLE 1 
i 3 In the given circle ABC to lay off from the point C an E of go“. 
. Sorvrion.— Take the radius DC in B 
2 your compaſ{es, and open the fettor until W 
4 60.60 on both ſides fall on each point; with 7 * 
1 this opening take off 30.30 on both ſides V 5 
{4 tranſverſely, and apply it from C on the , 3 a ; 
= arch towards B, as at a, and it is done; and Ai D iC 
WW. the / a DC 1s an arch of go? required. 7 1 
In this manner, by ſetting 60.60 to radius AX * 
on the chords, or 90.90 on the fines, or 45 * of 
45? on the tangents, may the chord, fine, or — 


tangent, of any angle, be found, ſet off, or known, to any given radius. 


4 LOGARITHM S. 


T OGARITHMS are a ſeries of numbers, invented by Lord Napier, 

| Baron of Marchinſton in Scotland, by which the work of Multi- 
plication may be performed by addition, and the operation of diviſion 
may be done by ſubtraftion ; ſo that great time and trouble are ſaved 
thereby in the performance of all arithmetical operations ; for if the loga- 
rithm of any two numbers be added together, the ſum will be the logarithm 
of the product; and if from the logarithm of the dividend you ſubſtract 
the logarithm of the diviſor, the remainder will be the logarithm of the 
quotient. Again, if the logarithm of any number be divided by 2; the 
quotient will be the logarithm of the ſquare root of that number; or if 
the logarithm of any number. be divided by g, the quotient will be the 
logarithm of the cube root of that number, and fo on. | 

The moſt convenient ſeries now made uſe of is the following: 


| | | a 1 2 3 4 5 &c. logarithms. 


8 3 1 10 100 1000 10009 1000000, &c. logarithms, 


By which you perceive the index of any logarithm always one leſs than 
the number of figures the integer contains, N 
To 


= Z  Y  . 4 & © 


To Find the Logarithm of any number containing leſs than 5 Figures, 
EX AMPLES. 


I would find the logarithm of 77 

Look in the table for the number 7 in the fide column, and againſt 
it is 0.84510. This number having but one figure, the index therete 
IS O. 

I would hnd the logarithm of 79 ? 

Look in the table for the number 79 in the fide column, and againſt it 
is 8976g ; to which 1 is the index, becauſe the number contains twe 
figures: Thus, 1.89 76g is the log. of 79. 

I would find the logarithm of 763; 

Againſt 76g in the firſt fide column, is 88252 3 to which prefix the in- 
dex 2, as the number contains 3 places of figures: Thus, 2.88252, 


To find the Logarithm of 76 4. 


Find the logarithm of the three firſt figures in the ſide column as before; 
and caſting your eye on the numbers on the us line of the table, look for 
the remaining figure 4, bring your eye to bear down that column, and right 
againſt 76g is the logarithm 88275, to which prefix the index g, as it 
contains four places of figures, thus: 3.88275 is the logarithm of 9634. 


To find the logarithm of any whole number to five places of figures. 


Suppole 76345 ? 

Look out the logarithm of the three firſt figures 96g in the ſide col- 
umn, and the next figure 4 in the top column as before, and againſt the 
angle of meeting is 88275, as before, Take the difference between this 
logarithm and the next greater; that is, the difference between 275 and 
281, which is 6 ; then lay, by the rule of three, if 10 gives 6, what will 
5 give? that 1s its half or three ; which, added to the logarithm 88275, 
makes 88278 ; to which prefix the index 4, as it contains five places of 
figures; and that makes the logarithm of 76845 to be 4.88278. 


Again, to find the Logarithm of any Number to 6 places of figures, as 
763458. 


Find the logarithm of the 4 firſt places of figures asbefore 88275, as 
above; then fay, if 100 gives 6 difference, what will 58 give? Anſwer 3; 
which added to 88275, makes 88278 ; to which prefix its index 5, 
makes the logarithm of 763458 te be 5.88278, 
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To find the Logarithm of any fixed Number, as 76. 458. 


Where the integer is 96g, or has only three places of figures, the rule 


is: Find the logarithm to all the figures, the fame as if they were whole 


numbers as before, to which prefix always the index of the integer, which 
in this number is 2; ſo that the log. of 169.458 is 2.88278 nearly the 
Game as the above, only differing in its index. 


To find the number anſwering ts any logarithm to 4 places of figures, 


Seek under the column o, at top of the table, the next leſs logarithm 3 
note the number againſt it, and carry your eye along that line until you 
find the neareſt logarithm next leſs than the given one, and you will have 
the fourth figure at the top of the table, which affix to the three given 
ones in the firſt ſide column. 

What is the number to the logarithm 3.77342 PI look in column o, 
and find under it, againſt the number 59g, the logarithm 77305; and guid- 
ing my eye along that line I find the given logarithm 957342 under the 
column, with five at the top; ſo that the number is 5935. 


The Number, if taken out by this precept, ill be either the number re- 
quired or the next leſs, 


To find the number anſwering any logarithm to 5 places of Figures nearly, 


Find the next leſs logarithm to the given one; and take its difference 
betwixt it and the given one; allo take the difference betwixt the next 
greater logarithm, and next leſs to the given one; then ſay, as the differ- 
ence of the next greater and next leſs is to 10, ſo is the former difference to 
the correction ſought ;—as ſuppoſe you would find the number to the 
logarithm 4.59632 ? 

4-59032 
4.59627 The neareſt next log. I can find is 8962 7 its num. 39470 
The next greater ditto is - 59638 39480 


SY 3 Difference 11 10 
Then fay, 11: 10: : 5 : 5 nearly, the correction; which I add to the 
number 3947, and it makes the number ſought to be 39475, anſwering to 
the logarithm 4.59692. 

NoTe.—Aliquot or even parts may be taken of the difference between 
the leſs and greater logarithms, where it can be done, thus: In this laſt, 
5 1s nearly the half of 11,as 5 the number ſought is of 10, the difference 
of the two numbers belonging to the greater and leſs logarithms, which 
will often fave time and trouble, 


MULTIPLICATION 


- 
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MULTIPLICATION BY LOGARITHMS. 
. 


To find the product of two whole or mixed Numbers. | 
Multiply 76 Log. =1.88081|Multiply 76.4 Log. =1.88g0g 


by 54 1.73239] by 5-4 0.73239 
Product 4104 =3-61320|Produtt . 412.5 22.1648 
CASE II. ' 


When both, or either, of the fractions are leſs than unity, as 
ſ 0.265 Log. 9.42925 Here the index of a fraftion is 9, when the 
\ 0.031 8.49136 f firſt decimal figure, as 2, ſtands in the firſt deci- 
| — mal place; but if it ſhould ſtand in the ſecond 
oo8215 =7.91461 decimal place, as the g in . ogi, the index will 
be 8; if it ſtood in the third decimal place, as .0031, the index would be 
Thus the number of cyphers, prefixed to any decimal, and the index 
of that decimal always together, make ; fo that if you take the number 
of cyphers prefixed to the decimal from q, its proper index remains. In 
the addition reject 10 in the ſum of the indices ; and the proper product, 
or value of the product, will be obtained: By reaſon, if ꝙ repreſent the 
index of a fraction, 10 will repreſent, in this caſe, the index of unity. 
Indeed the index of unity may be aſſumed either o, 10, 100, &c. as you 
pleaſe ; but generally for moſt ules, it is not wanted to be more than 10, as 
in the ſines, tangents, ſecants, &c. As J or 8 places of decimals are gen- 
erally ſufficient for all purpoſes, take theſe two more examples: 


Multiply 3.72 Log. . 57054 Multiply 59-4 Log. 1 771 5 


by 0.00064 6.80618] by 000031 5.49206 
Product 0023808 7.37672|Produt . 018414 5.26621 


Here the remainder to q is 2 in the 
index ; therefore prefix two cyphers 
to the number of the logarithm 97672 


for the product required. | 3 


DIVISION BY LOGARITHMS 
CASE 1 


To dioide a whole or mixed Number by a leſs whole or muxed Number, 


RulE. From the logarithm of the dividend ſubtract the logarithm of 
the diviſor, and the remainder is the logarithm of the quotient. 
Divide 4104 by 34 | Divide 410.4 by 5.4. 
4104 Its logarithum is 9.613210410.4 Its logarithm is 2.61321 
54 Tis logarithm is 1.73239] 5-4 Its logarithm is 0.73239 


70 Quotient == 1.88082] 76.0 Quotient = 1.88082 


CASE 
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CASE Il. 


When both, or either, fractions are leſs than unity ? n 


As divide . 08216 by. og 1. NorE.— If I had aſſumed the 
.oo8215 lts log. is 7.91461|index of unity 100, then the index 
031 Its log. is 8.4913b|of the firſt number would have 


5 been 97 or 97.91461, 


.265 Product 9g.42325jand . 31 y9g8.49136 


Norz.—IIn the indices here I 
borrow 10 in the fame manner as I 
flung it away in addition, 


222 


99.4232 
So that 99 is the index of the firſt 
3 decimal place under 100 in this cale, 
Divide .0023808 by 3.72. Divide 59.4 by 000031. 
023808 Its log. is 7.37672 59.4 Its log. is 1.77415 
3.72 Its log. is 0.370344 .ooo0g: Its log. is 5.49209 


— 


ooo64 Quotient 6.806181 . 001915 Its Quotient 6.28209 


Norkx.— Whatever index you make repreſent unity, omit it in the 
ſum of the indices, and borrow it in the ſubtraction of indices, the ſum 
or remainder will be the true index required, 


To EXTRACT the ROOTS in LOGARITHMS. 


As the multiplying - the logarithm of any number by the index of its 
power, produces the logarithm of that power; ſo the diviſion of any 
logarithm by its propoſed index, the quotient will be the logarithm of 
the root required. 

What is the ſquare root of 924? | What is the cube rcot of 10648 ? 
324 Its logarithm is @2)2.51054[10648 Its log. is 3)4-02726 


18 Log. of the root is 1.25527 22 Log. of the root 1s 1.34242 


To ßind any propoſed root of any decimal fraction, you muſt firſt prepare 
the index for the diviſion by the propoſed power, thus: For the ſquare 
you muſt add 10 to the index before you divide it; for the cube you 


muſt add 20 to its index before you divide it; and ſo on for the root of 
any power propoſed, 


ExAMeLe.—What is the ſquare] What is the cube root of .125 ? 
root of .001849 ? 


001849 Its log. is 7.266944 .125 The log. is 9. 9691 
Add 10. Add 20. 
2) 17. 26694 Sum 2) 29.0969 1 


5 Its root = 9.69897 
,043 The log. of the. YN | 
root is == COT] 
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The APPLICATION of LOGARITHMS in meaſuring 
Boards, Timber, Glaſs, Stone, and all kinds of Pack- 
ages, uſually taken on board Ships, 


Required the content of a board or|Required the content of a piece 
plank 94 feet long and 14 foot] of glaſs 2.9 feet long, and 1.15 
broad ? broad ? 

Log. of 9 or 9.5 is 0.97972] Log. of 2.9 = 0.46240 
14 or 1.25 is 0.09691 1.75 = 0.24304 

11.88 nearly log. of cont, 1.07463] 5075 = 0.70544 

or 11 feet 104 inches nearly. | The content 1s 5.075 feet. 


In like manner may any dimenſions be ſquared, and the content be 
found, 


If the ſolid content be required of any box, bale, &c. add the loga- 
rithms of the length, breadth, and depth together, the ſum will be the 


log. of the ſolid content. 


ExaurTIz.— What is the ſolid content of a box whoſe depth is 2.7, 
breadth 2.3, and length 4.5 feet ? 


2.7 Its log. is 0.43136 
2. 3 Its log. is 0.36173 
4. 5 Its log. is 0.65321 


Sum equal the log, of the content 1.44630 = number 27.95 or 28 
| feet nearly. 


The diameter of ꝓcaſk at the head and bung, and alſo its length being 
given, to find its content in beer and wine mealure ? 


1ſt, Multiply the difference of the head and bung diameter by o. 7, and 
add the product to the head diameter for a mean diameter, 


RULE FOR WINE MEASURE, | RULE FOR BEER MEASURE, 


Place down the log. of the mean} Put this conſtant log. under the 
diameter, twice the log. of the length, two former logs. always 7. 44484 the 
and under theſe two the conſtantjſum of the four logs. will be the con- 
log. 7.53148, the ſum of theſe fouritent far beer gallons, abating 10 in the 
logarithms will be the log. of thejindex, | 
content, abating 10 in the ſum of the 
indices. 


1 
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ExAMPLE—What is the content of a call whoſe head dianeter is 20, 


LOGATLITH-M 


the bung diameter 28, and length 40 inches ? 


28 
20 

8 Difference. 
7 


5.6 Number to be added to 
The head diameter 20. o | 


25:6 
TOR WINE. FOR BEER, 

111 1.408 24 

Log. of mean diam, —= { "2 __— { 1440080 

Length 40 - 1.60206 | —— 1. 60206 

| Conſtant Log. 9.539148 | ———— 7.44484 
Log. of 89.13 gallons 1,95002 |Anſ, 73-1'gallons = 1.8638 of beer. 

the content for wine. 


The way theſe two conſtant multiplying logarithms were found is thus : 


1ſt. The area of a circle, whoſe diameter is unity, is. 7854 decimal 
of the ſquare thereof; ſo that if the ſquare of the diameter of any circle be 
multiplied by , 7834, the product will be the area of the given circle: 
hence „7834 is always a conſtant quantity whoſe logarithm is 9.89509. 


2d. If the area of a circle be divided by 231, the number of cubic 
inches there are in a wine gallon, the quotient will be the number of 
gallons that circular area contains, at 1 inch deep: hence 231 is a con- 
ſtant diviſor. Its logarithm is 2. 96961, the arithmetical comple- 
ment of which is 7. 63639, which I add to the former conſtant 


logarithm g. 89509 


7- 63639 


The ſum 7. 53148, abating 10 in the indices, is the conſtant logarithm 
to be added, as per rule, for wine meaſure, 

For beer meaſure the diviſor is always 282, its logarithm is 2.45025, 
whoſe arithmetical complement is 7. 54975 


dd . 89509 
Sum 4. 44484, the conſtant logarithm 
for beer meaſure, as per rule, omitting 10 in the index, or ſubtract 


2. 45025 from 9. 89509 
Take 2.45025 


Remains 7. 44484, the ſame as above. 
The 
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. The common way of finding a Ship's Tonnage at London, 


Rvre,—Multiply the length of the keel by the breadth of the beam, 
and that product by half the breadth of the beam, and divide the laſt pro- 
duct by 94, and the quotient ariſing is the tonnage 


ExAMPLE.,—Suppols a ſhip 72 feet by the keel, and 24 feet by the 
beam, what is the tonnage ? 
Length 72 - - log. 1s 1.85733 
Breadth 2455 - 0. 1.38021 
Half-Breadth 12, - - do. 1.07913 
Arith. complement of log. of 94, do. 8.02687 


Tonnage 220.6 - - - 2.34359 Anſwer. 


Rule for aſcertaining a Ship's Tonnage in the United States, 


If the veſſel be double-decked, take the length thereof from the fore pat 
of the main Stem to the after part of the Stern poſt above the upper deck ; 
_ breadth thereof at the broadeſt part above the main wales, half of ch 
breadth ſhall be accounted the depth of ſuch veſſel ; then deduQ from the 
length three fifths of the breadth, multiply the —_— by the breadth, 
and the product by the depth; divide this laſt product by ninety- five, 

und the quotient 1s the true content or tonnage of luch veſſel. 

If the veſſel be ſingle decked, take the length and breadth as above di- 
rected, in reſpect to a double decked veſſel, and dedutt from the length 
three fifchs of the breadth, and taking the depth from the under {ide of the 
deck plank to the cieling 3 in the hold; multiply and divide as aforeſaid, 
the quotient is the true content or tonnage of ſuch vellel, 


To find the Logarithm of the Sines, Tangents, and Secants, Sc. belonging 
to any number of Degrees and Minutes. 


If the required degrees be leis than 45 or more than 135 the degrees are 
marked on the top, but between 45 and 195 are marked on the bottom, the 
minutes being found in the column marked M, which ſtands on the ſame 
{ide of the page on which the degrees are matked ; thus if the degrees are 
gels than 45 the minutes are found in the left hand column, &c. and it 
muſt be noted that if the degrees are found at the top the names of Hour, 
ſine, co-fine, tangent, &c. mult allo be found at the top: And if the de- 
grees are found at the bottom, the names fine, coline, &c. muſt allo be 
tound at the bottom. 


Exauyrs I, —Requred the log, ſfine]Examers II —Require d the log. 
of 28 37 ſecant of 1265 209 

tins 28 at the top of the page.] Find 126 at the bottom of the 
eritily below which in the left hand page, directly above which in the 
unn find 37; againit which infleft hand column find 20; againſt 
the colamn 1 orks. 1 tine is 9.68029.]which in the column marked ſecants, 
the fine Of the givea number of de-ſis 10.22 792 required, 
Fett an 2 in the fame manner the 
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To find the Degrees, Minutes and Seconds correſponding to any given 
Logarithm. 

Find the two neareſt numbers to the given logarithm, one greater and 
the other leſs, and take their difference; take alſe the difference between 
the given logarithm and the logarithm correſponding to the leaſt number 
of degrees and minutes: then fay, as the firſt found difference is to the ſec- 
ond found difference, ſo is 60" to a number of ſeconds to be annexed to the 
ſmalleſt number of degrees and minutes before found. 


Exaur IE I.— Find the degrees, minutes, and ſeconds (leſs than go“) 
correſponding to the log. fine 9.61405 ? 


Next leſs log. 24.16 9.61382 Log. of leaſt numb. 24.16 iͤ 9.61982 


Greater 24-17 9.61411 Given log. 9.61405 
29 23 


Then ſay, as 29: 2g :: 60“: 48” which annexed to 24.16 gives 24 16' 48”, 
anſwering to log. fine 9.61405. Subtracting 24* 16' 48" from 180?, and 
there remains 155 43 12', which allo anſwers the queſtion. 


Exaur LE II.—Find the degrees, minutes, and ſeconds (above 90?) 
correſponding to the log, ſecant 10.5670g ? 


Secant 105.43 log. 10.56722 Log, of leaſt number 105.43 10.5672> 
Secant 103.44 10. 56677 Given log. - - 10.56703 


465 19 
Then as 43 is to 19, ſo 1s 60 to 26“, which annexed to 103.43 gives 105? 
43' 26”, the degrees, minutes, and ſeconds required. 


To find the Logarithm Sine, Co-fine, &c. for Degrees, Minutes, and 
Seconds, 


Find the logarithms correſponding to the even minutes next above and, 
below the given degrees and minutes, and take their difference; then ſay, 
as 60 is to the odd number of ſeconds, fo is the difference to a correction 
to be applied to the logarithm of the leaſt number of degrees and minutes. 


additive, if it is the leaſt of the two logarithms taken from the table, oth- 
erwiſe ſubtractive. * 


ExAur TE I. Required the log. fine|]Examers II. Required the log. 


of 24 16485 ſecant of 105? 20 16 
Sine of 24 16 9.61382 Secant of 103.20 log. 10. 57768 
Sine of 24.17 9.61411 | 105.21 10.57722 
Diff, 29 Diff. 46 


Then, as 60: 48 :: 29: 23, which. Then 60: 16 :: 46: 12, which ſub- 

added to the log. of 24.16. gives|trafted from the log. of 105. 20, 

9.01405 the log. of 24* 16' 48" gives 10.57750, the log. ſecant of: 
, 105.20.10, 
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GEOMETRICAL PROPOSITIONS, 


If che given ſeconds be I, 4, J, + or 4, or any other even parts of a 
minute, the like parts may be taken of the difference of the logarithms, and 


added or ſubtrafted as above, which may be frequently done by inſpection. 


To find the Arithmetical Complement of any Logarithm. 


The complement Arithmetic of any logarithm, is what it wants of 
10.00000 or 20.00000, and is uſed to avoid ſubtraction. For finding it 
this is the rule: Take the reſidue or remainder of the firſt figure to g, 
and fo of the reſt, till you come to the laſt figure; of which take its re- 
mainder under 10, and it is done, 


Examei,s I.—I would have the complement arithmetic of 9.62595 f 

For the firſt figure 9, write o; for 6, q; for 2, 7; for 5, 4; for 9, o: 
and for the laſt figure 5 write 5 ; and ſo you have 0.37405 for the com- 
plement arithmetic ſought. 


ExaurLE II.— The complement arithmetic of 20.33133 ? 


For o write 9, and ſo on as before directed, and then you will have 
9.66867, which is the complement arithmetic of 20.33133. Or thus : 


From 10.00000 | From 20,00000 
take 9.62595 | take 10.33133 
0.37405 9.66867 


It will be neceſſary for the reader to make himſelf well acquainted with 
the following propoſitions, as he will find them uſeful when he goes into 
Trigonometry, which are here rendered plain and eaſy to be underſtood ; 


ProeosIT1ON I.—If a right line ſtands upon, or meets with, another 


right line, and makes angles with it, the two angles taken together will be 
two right angles, or two angles equal to two right angles. 


Let the line C D meet AB in D; on D E. 
erett the perpendicular D E, with the chord 
of bo* in your compaſles, and one in D de- C 
{cribe the arch A E B, which will be a ſemi- 
circle or 180? ; of which A B is the diameter, 
and the angles ADEand BDE are quad- 
rants, each go*®, becaule E D is perpendicular D B 
to AB: now the angle BDC is leſs than go“, | 
ſince the two angles together make neither more nor leſs than 180 or a 
ſemicircle ; conſequently any number of right lines ſtanding upon the 
fame fide of the line A B, and coming from the ſame point D, the ſum of 
all the angles forined by ſuch right lines cannot eos, 180%, If the an- 
gle B D C be ſubtratted from 180%, the remainder will be the angle 
CDA; or if the angle ADE is given, the angle B D C is found in the 


tame manner. 


PaoPos'TION IT,—If two right lines croſs each other, the angles 
which are oppolite are equal one to the other. 


Let 
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Let the two lines A D and C B croſs C A 
each other in the point E, With the 
chord of 60?, or any convenient radius, in 
your compaſſes, and one foot in E, deſcribe 


acircle ; then, by mealuring the angles, it » 
will be found that the angle A E B is e- 77 
qual to the angle C E D, and that the an- E 


gle AE C is equal to the angle B E D; 
for the angle A E B added to the angle 
AE C makes a ſemicircle; and fo do 
the angles B E D and DEC ; and all the 
angles taken together make 360. | 


D B 


PRoeOSITION III. If a right line croſs two parallel lines, the out⸗ 
ward angles will be each equal to the inward and oppoſite ones. 


Let the lines AB and CD be par- 
allel lines, and E F the line that cuts 
them in the points G and H. With 
the chord of 60“ in your compaſſes, 
and one foot on G and H, deſcribe the 
arches BEA and D F C which will 
be each a ſemicircle: now, by meaſur- 
ing the angles B G E and AGE, they 
will be found equal to the angles 
DH F and F H C, and each equal to 
1807, by the firſt propoſition, In like 
manner it may be proved, that the two 
outward angles are equal to the two 
inward and oppoſite ones, 


ProrosrTION IV.,—In every plane triangle, whether right or obs 
lique, the three angles are equal to two right angles or 180?, 


: | 


In the triangle AGB draw CD parallel to AB through the point G ; 
en which point, with the chord of 60?, or any convenient radius, deſcribe 
a Circle on the point G; and with the fame radius, on A and B, delcribe 
arches ; now, by the laſt propoſition, the angle A G B will be equal to 
the angle F G E, and the angle A B G will be equal to the angle CGE, 
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and the angle BAG is equal to the angle DGF: now, ſince the oppoſite 
angles are equal, the angles DGF, F GE, and EG C, together, make a 
{ſemicircle or 180? ; thereſore it is plain that the three angles of a plane 
triangle, whether right, acute, or obtuſe, together, are equal to two right 
angles or 180˙] hence it follows that, as the right angle B A G is go“, 
the other two acute angles A B G and A G B taken together, can be no 


—ͤ — Re, us 


——̃ —— ” 


hs es 


1 more than go? ; therefore, if one of the acute angles, in a right-angled 

PR triangle, be given, the other is found by ſubtracting the given angle from 
1 90?. And in any oblique-angled triangle, if one of the angles be given, 
| the ſum of the other two is found by tubtratting the given angle from 
1 130? ; and if two angles are given, the third is found by ſubtracting the 


1 ſum of the two angles from 180%. 


ProrosITion V. In every plane triangle, if one of its ſides be pro- 
duced, the outward angle will be equal to the two inward oppolite an- 
gles. 


i" Let ABC be the triangle, and CD 
— 14 the fide produced, with the chord of 607, 
| or any other radius, deſcribe arches on 

1 AB and C, draw CE parallel to AB; 
) then, by the third propoſition, the angle 


„ 

1 ACE muſt be equal to the angle B A C 

and the angle D CE equal to the angle 
8 CB A; therefore the outward angle D CA is equal to the two inward 
1: oppoſite angles ACB and BAC; which may be eaſily proved by mea- 
's luring the angles by the line of chords on the plane ſcale. 
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3 Trigonometry is ,the art of meaſuring plane triangles, by com- 
_ - paring the ſides and angles together by known analogies ; whereby 
three things being given, a fourth may be ſound, on condition that one of 
them be a fide : but as angles are mealured by the arch of a circle, deſcrib- 
ed upon their angular points, and the proportions that thele arches bear to 
right lines cannot be exactly found; therefore the writers of Trigonometry 
have applied right lines to thele arches, that the proportion they bear to 
the ſides of a plane triangle may be found, 
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TRIGONOMETR 


The right lines applied to a circle are: 
iſt, A CrorD, or the ſub- ＋ 


tenſe of an arch, is a right line 
that divides the circle into two 
unequal parts, and is a chord to & 1 
them both, as D H is the chord n . 
of the arches DH and DAH. H Cotangm: | 
2d, A Ricurt Six E of an —— 
arch is, a right line drawn from — : FATTY In 
one end or termination of an # 
arch perpendicular to the radi- 4 d _ 
us, or it is half the chord of * CE 8 
twice the arch; fo that R Sis F To 
the ſine of the arch AS, and SZ P. . 
the coſine. Kad ius 0 
gd. A Verſed Sins is that 7 
part of the diameter contained o x 
between the right fine, and the % * 
arch, as R A is the verſed fine W 


*, 


44 | 
of AS, nd RCD of DHS. . N 


E. | 

4th. A TANGENT of an arch, is a right line drawn perpendicular to 
one end of the diameter, juſt touching the arch, as A T is the tangent of 
the arch A 8, and H G the co-tangent. 

sth. A S=CcANT of an arch is a right line drawn from the center through 
the circumference, and produced until it cuts the tangent, as C T, ; 

Norte, The fine, tangent, and ſecant of the complement of an arch, is 
called the co- ſine, co-tangent, and co-lecant of that arch. 

The fines, tangents, and lecants of an arch, are ſaid to be the meaſure © 
ſo many degrees, as that arch contains parts of 960 degrees; fo that the 
radius being the ſine of a quadrant, or a fourth part of a circle contains 
90?, thus: The radius is always equal to the fine of go“, as is the chord 
of 60 and the tangent of 45?, all the three being each equal to the radi- 
us: and that the fine, tangent, and ſecant of an arch is equal to the fine. 
tangent, and ſecant of an arch, as much above go degrees as the former 
was deficient of go ; thus the fine, tangent, or ſecant of 80“ is = 100%, 
of 70? is 110?, of 60? is = 120? ; of 40 is = 140?, &c. ſo that in 
taking out the logarithms of fines, tangents, or ſecants, for any number of 
degrees above 90, the given angle mult be ſubtracted from 180?, and the. 
logarithm of the remainder be taken; or ſubtract go? from the given art 
gle, and take the log. co- ſine, co-tangent, or co-lecant of the remainder, 


Notwithſtanding what has been ſaid in Geometry, it may not be improtær 
here to obſerve that, 


iſt. The feweſt number of right lines that can include a. ſpace, are 
three; which is called a triangle, or three-cornered figure, and conſiſts of 
ix parts, viz. three ſides and three angles. : 92 
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2d. In every triangle the greateſt ſide is oppoſite the greateſt angle; 
conſequently, the greateſt angle is oppoſite the greateſt ſide: 

gd. In every triangle equal fides ſubtend or ſtand againſt equal angles. 

4th. In every yu triangle the three angles together are equal 1807% 
ee Prob. gd, in Geometry. | 

th. If in a triangle, one angle be right or obtuſe, the reſt are acute; 
and if one angle in a triangle be right, the other two taken together make 
one right angle, or go“; wherefore if one of the acute angles, in a right- 
angled-triangle, be known, the other is found by ſubtracting the known 
angle from go“. 

6th. In every plane triangle, if one of the angles be given or known, 
the ſum of the other two is found by ſubtracting the given Fuße from 
180?, and if two of the angles be known or given, the third is found by 
fubtrafting their {um from 1807. | x 

— . . 0 

Ith. The complement of an angle is what it wants of 90“. 

8th. The ſupplement of an angle is what it wants of 180“. 

gth. All angles are meaſured by the arch of a circle, deſcribed about 
their angular points with the chord of 60?, and are {aid to be greater or 
lefs, according to the number of degrees or ee to be contained between 
their legs; which legs may be ſuppoſed to be yards, miles, leagues, &c. ; 
and are meaſured on a ſcale of equal parts. 

roth. A circle deſcribed with the chord of 60“, the circumference 
will contain four right angles, or g60?, the quadrant go“, and ſemicircle 
180. | 

11th. The angles of two triangles may be reſpectively equal, although 
their ſides may be unequal. Therefore, among the things given, in order 
to find the reſt, one of them muſt be a de. 

In Trigonometry, the three parts given, in all triangles, muſt be either, 

1ſt. Two ſides and angle oppoſite one of them. 

2d. Two angles and a fide oppoſite one of them. 

gd. Two ſides and the included angle. 

4th. Three ſides. 

In every caſe, the other three things may be found by help of the ta- 
ble of logarithms, artifhcial fines, tangents, and ſecants, by the following 
axioms ; as well as by the foregoing conſtructions: 

lt may not be improper here to obſerve, that the properties of a right-angled triangle 
depend on the 47th prop-ofition of the firſt book of Euclid, where it is demonſtrated, that 

In every right-angles triangle, the ſquare of the hypothenuſe or longeſt ſide, is equal to 
the ſum of the ſquares of the other two ſides or legs; conſequently having the ſquares of the 
daſe and perpendicular, the ſquare root of their ſum will be the length of the hypothenuſe. 

And, if the ſquare of the baſe be ſubtracted from the ſquare of the hypothenuſe, the 
ſquare root of the remainder will be the length of the perpendicular; 

And, if the ſquare of the perpendicular be ſubtracted from the ſquare of the hypothe- 
nuſe, the ſquare root of the remainder will be the length of the baſe ; conſcquently by 
having any two ſides of a right-angled triangle, the third fide may be found. 

Thus, lines of the lengths 5, 4, 3, (or their doubles, triples, &c.) will form a right- 
angled triangle. | 

Now the ſquare of 5 is 25, the ſquare of 4 is 16, and the ſquare of 3 is 9 ; then 16 and 
9 is 25, its root 18-5, the length of the hypothenuſe:; and if 16 be ſubtiacted from 25 the 
remainder is g, its root is 3, the length of the perpendicular ; again, if 9 be ſubtracted 
from 25, the remainder is 16, its root is 4, the length of the baſe 3 the ſame of any other 
numbers, which may be readily doned the logarithms, or by the extraction of the ſquare root. 


The 


41 = 9 » 
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The Solution of the ſeveral Caſes in Plain Trigonometry depend upon four 
Propofutions called Axioms, which the Learner ſhould get perfectly by 
heart. We ſhall here give the firſt Axiom only, and the reſt before 
we begin Oblique Sailing. 


AXIOM TI. 


In any right-angled plane triangle, | 
If the hypothenuſe be made the radius of a circle, the other two fides, 
or legs, will be the fines of their oppoſite angles ; but 
If either of the legs, including the right-angle, be made the radius of a 
circle, the other leg will be the tangent of its oppoſite angle, and the hy- 
othenule, the ſecant of the ſame angle; 
For let the three following triangles have their ſides and angles equal: 
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It is plain, by comparing theſe with the firſt figure in Trigonometry, 
that taking the hypothenuſe A B as radius in your compaſſes, and on A 
and B deicribe circles, C B will be the fine of the angle B A C and CA 
will be the fine of the angle A B C, and B C will be the fine of half the 
arch B D, or the fine of half the angle B A D, being half the chord of 
twice the arch; but taking the baſe A C as a radius in your compaſſes, 
and with one foot in A deſcribe a circle, it is plain that C B will be the 
tangent, and A B the ſecant of the fame angle; but if C B, the perpen- 
dicular, be taken as the radius, and a circle be deſcribed on B, then will 
AC be the tangent of its oppoſite angle A B C, and the hypothenuſe the 
lecant of the ſame angle: for it ſhould be remembered, that when any one 
of the legs becomes a tangent of its oppoſite angle, the hypothenule al- 
ways accompanying it, becomes the ſecant of the lame angle. 

Now, fince, by making any of the ſides of a right-angled triangle the 
radius of a circle, we can readily - find the names or denominations of the 
other fide, it comes next :o be conſidered what parts or things are given, 
and what required, in order to ſtate the queſtion, In this caſe we ſhall 
compare Trigonometry with the Rule of Three in common Arithmetic ; 

where 
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where we are taught to conſider what name or denomination the anſwer is 
to be of, which names maſt always be made the ſecond term in ſtating the 
queition ; if pounds are to be the fourth number, or anſwer, then pounds 
muſt be the ſecond term; if yards are to be the anſwer, then yards muſt 
be the ſecond term. As for example, if 60 yards coſt £120, what will 
go yards colt ? Then pounds being wanted, pounds muſt be the ſecond 


term, 


If 60 yards coſt ¶ 120, what will go yards coſt ? 
90 


60) 108000 


180 Anſwer. 


It is the ſame in Trigonometry; for if the fourth number, or anſwer, 
is to be an angle, an angle implied muſt be the ſecond term, and ſides the 
firſt and third terms: but when a fide is required, it muſt be placed the 
{econd term, and angles the firſt and third terms, in ſtating the queſtion ; 
conſequently, in all queſtions in Trigonometry, if a ſide is required, you 
muſt begin with an angle or radius, which is always aired as a given 
angle, equal to 90“; but when an angle is required, then you muſt begin 
with a known ſide. 

In the Rule of Three we multiply the ſecond and third terms together, 
and divide that product by the firſt term, and the quotient will be the 
fourth number lought, and of the ſame denomination the ſecond term is of. 
Now); fince the addition of logarithms anſwers the purpoſe of multiplica- 
tion of whole numbers, and ſubtraction, that of diviſion, add the logarithms 
of the ſecond and third terms together, and from their ſum ſubtract the 
Jogarithm of the firſt term, the remainder will be the logarithm of the 
fourth term. 


As log. — bo —— 1.77815 
Is to log. of 120 2.07918 
So is log. — 90 1.95424 


* 


Add 4.03342 
Firſt term ſub, 66 is 1.77815 


To anſwer 180 = 2.25627 


Here it is plain the logarithms give the ſame anſwer as that given by 
the Rule of Three. | 

In a right-angled triangle there are always two fides, or the angles and 
one ſide given, to find the reſt, 

To find a ſide, any ſide may be made radius; then ſay, as the name of 
the given ſide is to the given ſide, fo is the name of the fide required to 
the ſide required, which muſt be found among the logarithms. 

To find an angle, one of the given ſides muſt be made radius; then 
lay, as the tide made radius, is to radius, ſo is the other given ſide, to the 
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ſine, tangent, or ſecant, by it repreſented; which being looked for in the 


table of fines, tangents, and ſecants, will be found the degrees and min- 
utes correſponding to the angle required, 


Solulion of the Six Caſes in 


Right-angled Trigonometry, 


CASE 1. 


The Angle and Hypothenuſe given, to find the Legs. 
Given the Hypothenuſe AC 250 Leag. and the Angle oppoſite to the 


By CONST 


Draw the baſe C B of any length, 


deſcribe the arch D E, from E to D lay 'D 
off 35? go, through C and D draw a line, 


which muſt be equal to 250 ; from 
fall the perpendicular A B, to cut 


CB * 55 £ 
in B, and it is done; for C B will be 1 
203.5, and A B = 145.2. 35.30 : 


Baſe CB = 54 30, to find the Baſe CB and Perpendicular AB. 


RUCTION. 


on C 


A let g £0 


C 111 


By CALCULATION. ; 
By making the Hypothenuſe C A Radius, it will be, 


To find the Baſe BC. 
As radius 10.00000 


Is to the hypoth. CA 250 2.39794 
So is fine ang. A 54 go' 9.91069 


12.3086g 
7 10.00000 


To the baſe BC 209.5 2.30863 


To find the Perpendicular AB. 
As radius 10.00000 
Is to the hypoth. CA 250 2.39794 
So is fine ang. C 35 30 9.76295 


12.16189 
10.00000 


To the per. AB 145,2 2.16189 


By making the Baſe Radius, the Proportion by Axiom the firſt, will be, 


To find the Baſe BC. 


As ſec. ang. C 35* go 10.089g1 
Is to _ AC = 250 2.39794 
So is radius 10.00000 
12.39794 
10.08931 


To the bale BC = 203,5 2.30863 


Io find the Perpendicular AB. 
As ſec. ang. C 33 30 10.089g1 


Is to hypoth. AC = 250 2.39794 
So is tang. ang. C35 go' 9.85327 
12.25121 

10.08931 


To the per. AB 145,2 = 2.16190 
8 By 
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By making the Perpendicular Radius, by Axiom the firſt, it will be, 
To find the Bale BC. To find the Perpendicular AB. 


As ſec. ang. A 54 30 10.23003|As ſec. ang. 54* g0' 10.23605 
Is to hypoth. AC 250 2.39794|ls to 3 AC 250 2.39794 


So is tang. ang. A 54 30 10.140731[50 is radius 10.00000 
12.54407 N 12.39794 
10. 23605 10.2360 


To the bale BC'= 20, 2.30862 To the per. = AB 145, 2.16189 


Notes. In the firſt ſtating, where the hypothenuſe is made radius, 
the ſum of the logarithms of the lecond and third terms are, 12. 30863; 
from which it is ealy to ſubtract the logarithm of the firſt term; for you 
may either cancel it, or leave it out; and then caſt off the firſt figure to- 
wards the left hand, and it will leave the logarithm 2.30863, the ſame as 
if 10.00000 had been fet down and ſubtracted from it: and indeed, the 
five cypherFmay be always omitted in the radius, and only the index 10. 
ſet down. | 

It will greatly expedite the working the proportion by logarithms, if 
the two or all the ſtatings be firſt made, and then the fines, tangents, or 

* tecants, may be taken out at one opening of the book; for if one angle of 
a right-angled triangle be given, the logarithm of its complement, or the 
other angle, whether fine, tangent, or ſecant, is found in the adjoining 
column, without being at the trouble of ſubtracting the given angle from 
go“. If the given angle be leſs than 45 degrees, it is found at the top of 
the table, and the minutes in the left-hand column reckoned downwards, 

* and its complement is found at the bottom, and the minutes on the right- 
hand column. On the contrary, if the given angle is found at the bottom, 
its complement, or the other angle, will be at the top of the table, and the 
minutes in the left-hand column, agamit which is the log. fine, tangent, 
or ſecant, correſpondling to it. 


By GUNTER's SCALE. 


In all proportions wrought by Gunter's Scale, when the firſt and ſec- 
ond terms are of the fame kind, then the extent from the firſt term to the 
ſecond, will reach from the third to the fourth; 

Or when the firſt and third terms are of the fame kind, 

Ihe extent from the firit term to the third, will reach from the ſecond 
to the fourth; that is, ſet one point of the compalles on the diviſion. ex- 
Preſſinig the firſt term, and extend the other point to the diviſion exprel- 
ſing the ſecond term, then, without altering the opening of the compaſſes, 
ſet one point on the diviſion repreſenting the third term, or ſecond term, 
and the other point will fall on the diviſion ſhewing the fourth term or 
aniwer.. | | | ; 

Now in this laſt caſe, it will run thus: 

Extend 
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Extend from radius, or 90? to 54* go en the line of fines, that extent 
will reach from 250, the hypothenule, to 203,5, the baſe, on the line of 
numbers; and the extent from radius, or ſine of ga? to 35* go on the 
line of fines, will reach from 250 to 145 on the hne of numbers, 

Obſerve the like in all that follows, except in thoſe proportions where 
the word ſecant is mentioned; which may be readily wronght by conſider- 
ing the hypothenuſe radius, as in the laſt cale ; there being no line of 
ſecants on Gunter's Scale. 


Nor. The radius, according to the nature of the proportion, may be 
any of thele : 


8 Points on the line of Rhumbs | go* On the Line of Sines. 
4 Points on the line of Tan. Rhbs. | 45* On the Line of Tangents. 


CASES I.-ams HE 


| The angles and one Leg given, to find the Hypothenuſe and other Leg. 


The angle ACB 33* 15), the Leg B C 325 Miles given, to find the 
Hypothenuſe and the other Leg. 


By CONSTRUCTION. 


Draw the line B C, which make 
equal to 325 miles; on B erect 
the perpendicular BA; on C de- 
ſcribe an arch with the chord of 
60, and make the angle C = 33? 
15 through where that cuts the 
arch, draw A C to cut A B in A, 
and it is done; for B A being mea- 
ſured on the fame ſcfle that B C 
was, will be 21, 1 and A C 388, 6 
miles. 


By making the Hypothenuſe AC Radius, it will be, 


To find the Perpendicular AB. | To find the Hypothenuſe AC. 
As fine ang. A 5645 9.92235|As fine ang. A. 56? 45' 9.92235 
Is to the bale BC g25 2.51188|Is to the baſe BC g25 2.51188 


So is fine ang. C 33 15' 97390180 is radius 90? 10.00000 
12.250890 12.581188 
9.92235 9.92235 


To the perpen, AB 213,1 2.32854|To the hypoth. AC 388, 6 | 2.58953 
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By making the baſe B C Radius, it will be, 


To find the Perpendicular AB, To find the Hypothenuſe AC. 

As radius go? 10.00000| As radius go? 10.00000 
Is to the bale BC g25 2.51188|ls to the bale BC g25 2.51188 
So is tang. ang. C 33* 15' 9.81666|S0 is ſec, ang. C 33* 15' 10.07765 


12.32854 12.58953 
10.00000 10.00000 


To the perpen. AB 213, 1 2, 328534] To the hypoth. AC 38, 6 2.58953 
By making the perpendicular A B Radius, it will be, 
To find the Perpendicular A B. To find the Hypothenule AC. 


As tang. ang. A 56* 45' 10.18334|As tang. ang. A 56* 45' 10.18334 
Is to the bale BC 325 2.51188|Is to the bale B C274 2.51188 


So is radius go“ 10. ooooo So is ſec. ang. A 367 45 10. 26099 
12.1188 | 12.77287 
10.18994  10.18334 


To the perpen, AB 213,1 2.328540 To the Hypoth. AC 388.6 2.58953 


By GUN TER. 


Extend from 56 degrees 45 minutes to 23 degrees 15 minutes on the 
line of fines, that extent will reach from the baſe 925 to the perpendicu- 
lar 213,1 on the line of numbers.” 

adly. Extend from 56 degrees 45 minutes to radius on the line of 
fines, that extent will reach from the bale 323 to the hypothenuſe 388,6 
on the line of numbers.” 


CASE IV. ana V. 


The Hypothenuſe and one Leg given, to find the Angles and other Leg. 


The leg AB 91, the Hypothenuſe 170 given, to find the angle A CB, 
or BAC, and the leg BC. 


By CONSTRUCTION. 


Draw BC at pleaſure, on B erect A. 
the ado B A, which 

make equal to g1, take 170 in 
your compaſſes, and with one foot 
on A, lay the other on the line 
B C, and join A and C, and it 1s 
done: for the angle C will be 325 
22.theangle A 5 38 and B C 
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By making the Hypothenuſe Radius, it will be, 


To find the angle C. To find the bale C B. 
As the hypothenuſe 170 2.29045|As Radius 10.00009 
Is to the radius | 10.00000|[ls to the hypoth. 170 2.23045 


So is the perpendicular 91 1.95904 So is ſine ang. A. 37 38“ 9.92667 


11.953904 12.153712 
2.23045 10.00000 
To ſine angle C 32 22' 9.72839 To the baſe 149,6 2.15712 
By making the Perpendicular Radius, it will be, 
To find the angle A. To find the bale BC. 
As the perpendicular 91 1.95904] As the radius 10.00000 
Is to the radius 10.00000[Ls to the perpend. 91. 1.95904 


So is the hypoth. 170 2.23045|So is tang. ang. 37 38 10.19805 


12. 23045 12. 13709 
1.95904 10.00000 
To ſec. ang. A 57 38“ 10. 271410 To the baſe 143,6 2.15709 


By GUNTER. 


Extend from hypothenuſe 170 to the perpendicular 91 on the line of 
numbers; that extent will reach from radius to fine angle C, the comple- 
ment of angle A = g2 degrees 22 minutes on the line of fines.” 

2dly. Extend from radius to ſine angle A 57 degrees 38 minutes; 


that extent will reach from the hypothenule 170 to the bale 143.6 on the 
line of numbers.” 


CASE VI. 


The Legs given, to find the Angles and Hypothenuſe. 


The legs AB 890, B C 787 given, to find the angle B A C, or AC B' 
and the hypothenuſe A C. 8 


By CONSTRUCTION. 


Make BC==7874, and on B erect the perpen- 
dicular B A, which make equal to 890; join 
AC, and it is done; for the angle C will be 
48310; conſequently, the angle A 41 29 and 
hy pothenuſe 1188. 
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er. 


By making the Baſe Radius, it will be, 


To find the Angle C. | 


To find the Hypoth. AC, 


| As the babe 787 2.8959 7 As radius 10.00000 
| Is to radius | 10.00000|ls to the bale 787 2.89597 
So is the perpend, 890 2.94939[S0 is ſec. ang. C 48* g1' 10.17888 
ö 12.94939 1307485 
| 2.89597 10.0000 


- 
2 


— ate god nts Cn 


To tan. ang. C = 48* g1' 10.05342 


—— ͤů—ů 


To the hyp. AC. 21188 3.07483 


By making the Perpendicular Radius, it will be, 
To find the Angle A. | To find the Hypoth. A C. 

As the perpend. 890 2.94939 As radius 10.00000 
Is to radius 10.00000|ls to the perpend. 890 2.94939 
So is the baſe BC = 587 2.8959 780 is ſec. ang. A. 4129“ 10.12543 
p 2.8997 13.07482 

2.94939 10.0000Q 

To tan, ang. A 41* 29 9.94688 To the hyp. AC = 1188 3.07482 

By G UNT E R. 


1 | © The extent from 787 to 890 on the line of numbers will reach from 
1 By radius (or 45 degrees) to 41* 29' on the line of tangents, 

1 2dly. The extent from ſine angle C 48 degrees 31 minutes to ao, 
or go degrees, will reach from the baſe 890 to the hypothenule 1188, on 
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ART OF NAVIGATION. 


EFORE we begin Navigation, it may not be improper to give the 
B learner ſome idea of the Syſtem of the Univerſe, commonly called 
the Solar, or Copernican Syſtem, which 1s as follows : : 
The Sun, that immenſe and amazing globe of fire, the fountain of the 
heat and light of the whole ſyſtem, is placed near- the common center of | 
the orbits of ſeven opaque ſpherical bodies, which make their revolutions | 
| round it in leſs or more time, according to their ſeveral diſtances from it. | 
| Mercury is neareſt to the Sun, and receives its hght and heat from it, 
and revolves round it in an ellipſis in two months and twenty-eight days. 4 
Venus is ſomewhat higher in the ſyſtem, and deſcribes its ellipſis round | 
the Sua in {even months and fifteen days, and becomes our evening and | 
moruing {tar by turns. 

The Earth is next to Venus, and deſcribes an ellipſis round the Sun in 
365 days, or one year, which being at a greater diſtance from the Sun 
than the former planets, and therefore receiving leſs of its light and heat, 
to make up the deficiency, the wiſe Author of nature has cauſed a ſeconda- 
ry planet, called the Moon, to move round it in 27 days, 12 hours, and 
44 minutes; it receives its light and heat from the Sun, and reflects it 
upon the Earth, which in ſome meaſure compenſates for the abſence of the 
Sun, during the winter ſeaſons, in the North and South, | 

Mars is {till higher in the {yſtem, and takes a larger circuit, revolving. 
round the Sun in 1 year, 10 months, and 22 days. 

Jupiter is the largeſt of all the planets, and deſcribes a large ellipſis 

; 1 the Sun in 11 years, 10 months, 27 days; there are four Satellites 
or Moons moving round it; they receive their light from the Sun and 
reflect it upon their primary planet, as the Moon does upon the Earth. 
Saturn revolves round the Sun in 294 years, has 5 Moons which move 
round him, and is alſo ſurrounded with a prodigious ring or atmoſphere. 
The Georgium Sidus is the moſt remote of all the planets, and is at- 


tended by two ſatellites: the firſt or neareſt of which performs a ſynod- 


5 ical revolution in about eight days and three quarters. 
The fecoad (which is about half as far again diſtant from its primary 
x pores; is about thirteen days and a half in performing its ſynodical revo- 
ution, 
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The fixed ſtars, are ſuppoſed to be of the ſame mätter with the Sun, 
and made for the ſame ends; each of them the center of its own proper 
ſyſtem, having planets moving round it as our Sun has, 

Comets are a fort of planets moving round the Sun, in ellipies ſo very 
oblong, that their viſible parts ſeem to be in a manner parabohcal, but 
have ſuch vaſt atmoſpheres about them, and tails derived from the fame, 
eipecially when they come near the Sun, as imply them deſigned for very 
clifferent purpoles from the her planets, 

laving given a curlory view of the Syſtem of the Univerſe, we fl:all 
now conſider the Earth a little more particularly; a perfect knowledge of 
the figure and motioh of which, with various real and imagmary lines up- 
on it, is abſolutely neceſſary in the Art of Navigation. 

The land and water of this Earth, or Planet, upon which we live, make 
a compoſition of a ſpherical form, or rather an oblate figure, called the 
Terraqueous Globe, which by turning round its axis every 24 hours, 
from Welt to Eaſt, cauſe all the heavenly bodies to revolve apparently 
from Eaſt to Welt in the {ame time, making the viciſſitudes ol the day and 
night ; and this Earth, together with its Moon by moving round the Sun 
in 1 year, or in g65 days 6 hours nearly, produce the ſeaſons of the year, 
viz, Winter, Summer, Autumn, and Spring. 

If. That the Earth is round or nearly fo, will appear, not only from the 
1 circular ſhadov it has upon the Moon, when that body happens to be 
| eclipled by it, but allo from the very appearance of the Sea, and the many 
1 obſervations made by perſons ſtanding upon the ſhore, and viewing a {hip 
departing from the port: they firſt loſe fight of the body of the vellel, 
- Whilſt they can 3111 lee the rigging and uppermoſt jails ; bs as the ſhip 
NH recedes farther, they loſe ſight of thele alſo, as if the whole were ſunk in 
11 the deep. Again, in a ſhip making towards land, the mariners firſt delgry 
FH the tops of ſteeples, trees, &c. pointing above the water; next, they fee 
1 the buildings themſelv-s ; and laſtly the ſhore, which can only be the ef- 
1; = fects of the Earth's rotundity. | 
T3 The little unevenneſles of the Earth's ſurface, ariſing from the hills and 
4 vales, is no material objection to its being conſidered as round; fince the 
4 higheſt hill or mountain bears not ſo great a proportion to the bulk of the 
14 Earth itielf, as the little riſings upon the coat of an orange, bear to the 
4 $3 bignels of that fruit. 
N 1. In order to deſcribe the poſition of places, geographers have found it 
© | rieceliary to imagine certain circles drawn upon the {urface of the Earth; 
| 1 4 to which they have given the names of Equator, Meridian, Horizon, Par- 
t allels of Latitude, &c. | 
111 I. Ihe Axis is a ſtrait line, imagined to paſs through the center of the 
1 Fagth ; the extreme points are the poles, on which the Earth iS ſuppoled 
1 to move. one called the Arctic or North Pole, and the other, the Antarctic, 
14 or South Pole, | | T2 
| |: It. The Equator is a great circle under the Equinoctial Line in the 
| 


r 
— 


ry 


Heavens, compailing the Earth in the middle, between the two Poles, and 
trvides it into 1wo equal parts, called the Northern and Southern Hemil- 
pheres : from it the latitude of places is reckoned either North or South; 


15 A ana on it are counted the degrees of longitude from Faſt to Weſt. This 
| ; | . . ! I "49 1 * - - 
1 circle is called the Fonator, becaule when the Sun comes to it, which is 
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twice a year, viz. about the 21ſt of March, at his entrance into Aries, and 
again into Libra about about the 21ſt of September, then, making equal 
day and night throughout the world. 

III. The Meridians are circles which paſs through the poles of the 
Earth, the Zenith, and Nadir, croſſing the Equator at right angles, and 
dividing the Earth into two equal parts, one Eaſt and the other Weſt ; 
and is ſo called, becauſe when the Sun comes to the meridian of any place, 
it is then noon or mid-day. They are infinite in number, for all places 
from Eaſt to Weſt have their ſeveral meridians ; of theſe one is called the 
firſt or chief Meridian, from which the longitude of places 1s reckoned ; 
it is of ſpecial note and ule, but variouſly placed by geographers ; ſome 
placing it at London, others at Paris, Tenerifle, &c. and is divided into 
twice go degrees, numbered from the Equator towards each Pole, ending 
in go degrees, and fince the Earth turns once round its axis in 24 hours, 
every point upon its ſurface deſcribing a circle of 360 degrees in that time; 
therefore, any place lying 15 degrees to the Eat of us, has the Sun upon 
its meridian one hour ſooner ; or it is twelve o'clock with the eaſternmoſt, 
when it is eleven with us; and any place 15 degrees to the weſtward of 
us, has the ſun one hour after us. 

IV. Latitude is the neareſt diſtance of any place from the Equator ; 
it is meaſured on an arch of the Meridian, intercepted between the place 
and the Equator, and therefore can never exceed go degrees. It takes its 
name according as the place is fituated, either North or South of the 
Equator ; therefore, all places that lie at the fame diſtance from, and on 
the ſame fide of the Equator, are ſaid to be under the fame parallel of Lat- 

itude. Whence it follows, that if a ſhip fails from a North Latitude di- 
realy North, or in a South Latitude directly South, ſhe encreaſes her 
Latitude equal to the diſtance failed ; and if a ſhip fails in North Lati- 
tude ſoutherly, or in South Latitude northerly, ſhe decreaſes her Latitude, 
becaule ſhe fails nearer the Equator, from whence the Latitude is counted 
upon the Meridian : but if a ſhip fails from a South Latitude into a 
northerly one, or from a North Latitude into a ſoutherly one, from the 
difference of Latitude ſubtra& the Latitude left, and the remainder will be 
the Latitude come to, and of a different name with the Latitude left. 

Parallels of Latitude are circles parallel to the Equator. 

- The difference of Latitude is an arch of the meridian contained between 
the two Parallels of Latitude ; or it is the leaſt diſtance of the Parallels of 
Latitude of two places, ſhewing how far one of them is to the northward 
or ſouthward of the other, and can never exceed 180 degrees. 


V. The Longitude of any place on the earth is expreſſed by an arch of” 


the equator, ſhewing the eaſt or weſt diſtance of the meridian of that place 
from ſome fixed meridian, where Longitude is reckoned to begin. 
Difference of Longitude is an arch of the Equator, intercepted between 


the meridians of two places, ſhewing how far one of them is to the eaſt- 
ward or weſtward of the other. 


———_ 


NoTzx. Here the Teacher will perhaps find it convenient to have a Globe, or Map of the 
World before him, whereun he can point out the ſeveral Poſitions, Latitudes, Longitudes, 
&c. to the Pupil, as that will ſtrengthen his memory, and give him a better idea than he 


can poſſibly have by only reading them over. The ſame may be oblerved in reading the 
uſe of Gunter's Scale and the Quadrant, 


As 


— 


_—_—— , 
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As Longitude begins at the meridian of ſome place, and is counted from 
thence both eaſtward and weſtward, till it meets at the fame meridian on 
the oppoſite point, therefore the diſſerence of Longitude can never exceed 
180 degrees. 

VI. The Horizon is that apparent circle which limits or bounds the 
view of a ſpectator on the lea, or an extended plain ; the eye of the ſpec- 
tator being always ſuppoſed the centre of his horizon, Every part of this 
circle is ꝙo degrees from the centre of it over our heads, which point is 
called the Zenith; and the point of the Heaven's oppoſite to it, or under 
our feet, is called the Nadir, 

When the ſun or ſtars come above the eaſternmoſt part of the Horizon, 
they are faid to riſe ; and when they deſcend the weſtern part they are ſaid 
to ſet; 

When a ſhip is under the Equator, both the poles appear in the Hor- 
420n ; and, in proportion as ſhe fails towards either, or increaſes her lati- 
. tude, that pole is ſeen proportionably above the Horizon, and the other 

dilappears as much : but when a ſhip is failing towards the Equator, or 
decreaſes her latitude, ſhe depreſſes the elevated pole; that is, its diſtance 
from the Horizon decreaſes : coniequently, the latitude of a place is al- 
ways equal to the elevation of the pole above the Horizon. 

This circle is repreſented by the Nlariner's Compaſs, divided into 32 
points or rhumbs, each 119 15'. 

The Tropics are two circles parallel to the Equator, and diſtant from 
it 23 degrees 29 minutes; that on the north- ſide of it is called the Tropic 
of Cancer, at which the Sun has its greateſt north declination; then, mak- 
ing to us, and all places in north latitude, the longeſt day and ſhorteſt 
night, which is about the 21ſt of June. The other on the ſouth fide is 

called the Tropic of Capricorn, at which the Sun has its greateſt ſouth 
declination, making then our ſhorteſt day and longeſt night, which is about 
the 22d of December, . 

The Polar Circles are alſo parallel to the Equator, compaſſing the poles 

of the world at 2g degrees 29 minutes diſtance; that about the North 
Pole is called the Arctic Circle, and the other is called the Antarctic Circle. 
„ Theſe Tropics and Polar Circles divide the globe of the earth into 5 

_ called Zones, of which 3 were accounted by the Ancients to be ſo 

ntemperate as to be uninhabitable ; the Zones are called Torrid, Frigid, 

and Temperate ; that is, 1 Torrid or Burning Zone, 2 Temperate, and 2 

- Frigid or Frozen Zones. 
. The Torrid Zone is all that ſpace of the earth and ſea which lies be- 
tween the Tropics of Cancer and Capricorn, and is 47 degrees broad: its 
inhabitants ſee the ſhadow of the ſun turn ſometimes towards one pole, and 
lomet:mes towards the other. 

The two Temperate Zones are thoſe ſpaces of the earth and ſea contain- 
ed between. each Tropic and the Polar Circles; the inhabitants of the 
North Temperate Zone have their ſhadows at noon fall north, and thoſe of 
the South Temperate Zone have their ſhadows at noon fall ſouth. 

The two Frigid Zones are contained between each Polar Circle and its 
pole; thoſe who inhabit them have their ſhadow always. running round 
them; according to the different metions of the lun. . 
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Climates are thoſe tracks of the earth bounded by imaginary lines run- 
ning parallel to the Equator, and of !uch a breadth from ſouth to north, 
that the length of the artificial day in one ſurpaſſes that in the other by 
half an hour. 

The inhabitants of the earth are diſtinguiſhed by the ſeveral meridians 
and parallels under which they live, and are denominated either Periæci, 
or Antipodes, 

The Verizeci are thoſe people of the earth who live under the ſame par- 
allels, but oppolue' meridians. J 

The Antiæci are thoie people of the earth who live under the ſame me- 
ridians, but oppolite parallels, 

The — are ſituated directly oppoſite to each other, the feet of 
the one directly againſt the ſeet of the other, lying under oppoſite parallels 
and oppoſite means. It is midnight with one when it is noon day with 
the other; the langeft day with the one is the ſhorteſt with the other; 
the length of the day with the one is qual to the other's night; and the 
ſeaſons are oppoſite; being ſummer with the one when it is winter with 
the other, - | . 

The Real Parts are earth and water, generally divided into four parts or 
quarters, called Europe, Aha, Africa, and America ; each of theſe, and 
conſequently the whole globe, is divided into continents, iſlands, ſeas, &c. 

A continent is a great quantity of land not divided by the ſea, wherein 
are ſeveral empires, kingdoms, and countries conjoined, as Europe, Aſia, 
and Africa, is one Continent, and America another, 7” 

An Ifland is a part of the earth that is environed or encompaſſed roun 
by the ſea, as Great Britain and Ireland. 

A Peninſula is a part of land almeit ſurrounded with water, fave one 
narrow neck of land which joins the fame to the Continent, 

An Iſthmus is a narrow neck of land joining the Peninſula to the Con- 
tinent, by which the people may pals from one to the other. 

A Promontory is a high part of land, ſtretching itſelf into the ſea, the 
extremity of which 1s called a Cape or Headland, 

A Mountain is a riſing part of dry land over-topping the adjacent coun- 
try, and appearing firſt at a diſtance. 

The Earth being encompaſſed with water, whoſe waſhings, in ſurround- 
ing the dry land, cut and ſhape many winding bays, creeks, and meander- 
mg inlets, and extending itſelf round them all, is but one continued ocean. 

An Ocean is a vaſt collection of falt water, ſeparating Contments from 
ene another, and waſhing their borders or ſhores, 

A Sea 1s part of the Ocean, to which we muſt fail through ſome Strait, 
as the Mediterranean and Baltic Seas. 

A Strait is a narrow part of the Ocean lying between two ſhores, and 
opening a way into ſome ſea, as the Straits of Gibraltar that lead into the 
Mediterranean Sea, and the Sound which leads into the Baltic Sea. 

A Creek is a {mall narrow part of the ſea or river, that goes up but a 
little way into the land. 

A Bay is a great inlet of the land, as the Bay of Biſcay, and the Bay of 
Mexico ; otherwile a Bay is a {tation or road for ſhips to anchor in. 


A River 
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A River is a conſiderable ſtream of water iſſuing out of one or various 
ſprings, and continually gliding along in one or more channels, till it dif- 
. itſelf into the Ocean: The leſſer ſtreams are called rivulets. 

A Lake is that which continually retains and keeps water in it, as the 
lake Zair, in Africa, and Nicaragua, in America. 

A Gulph 1 is a part of the Ocean or Sea, contained between two ſhores, 
and 15 every where environed by land, except its entrance, where it 
communicates with other bays, ſeas, or oceans. 

There are five oceans, namely, the Northern, the Atlantic, the Pacific, 
the Indian, and the Southern. 

The Atlantic Ocean, is uſually divided into two parts, one called the 
North Atlantic Ocean, and the other South Atlantic or Ethiopic Ocean, 

The Northern Ocean ſtretches to the northward of rr Aſia, and 
America, towards the north pole. 

The Atlantic Ocean lies between the Continents of Europe and Africa, 
on the eaſt, and America on the weſt, 

That part of the North Atlantic Ocean lying W Europe and A- 
merica, is frequently called the Weſtern Ocean. 

The Pacific Ocean, or, as it is ſometimes called, the South Sea, is 
bounded by the weſtern and north-welt ſhores of America, and by the 
eaſtern, and north-eaſt ſhores of Aſia. 

The Indian Ocean waſhes the ſhores of the Eaſtern Coaſts of Africa, 
and the ſouth of Aſia, and is bounded on the eaſt by the Indian Iſlands and 
the Southern Continent, 

The Southern Ocean extends to the ſouthward of Africa and America 
towards the South Pole, | 
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NAVIG AT! 


HE great end and buſineſs of Navigation is to inſtruct the Mariner 
how to conduct a ſhip through the wide and paihlels ocean, to the 


remoteſt parts of the world, the ſafeſt and ſhorteſt way, um paſſages navi- 
gable, 


knowledge of the figure and motion of the earth, the various real and im- 
aginary lines upon it, ſo as to be able to alcertain the real diſtance and fit- 
uation of places with reſpect to one another, with the uſe of the ſeveral 
inſtruments made ule of in mealuring the ſhip's way; ſuch as the log, 
half. minute glaſs, quadrant, to take the altitude of the ſun and ſtars 3 com- 
pals, to reprelent the {enfible horizon; and azimuth compals, to take the 
azimuth or amplitude of the ſun, in order to know the variation of the 
magnetic needle ; maps or charts of the ſeas and lands, together with the 
depth of water, the times and ſettings of the tides upon the coaſts he may 
have occaſion to approach near ; a competent knowledge of currents ; of 
the mould and trim of the ſhip, and the fail ſhe bears, that fo due allow- 
ance may be made for leeway : By help of thele, and {kill in the Naviga- 
tor, he may know at all times the place the ſhip is in, which way he muſt 
fieer, and how far, to gain his intended pot, 

Notwithſtanding what has been faid, it may not be improper here ts 
obſerve, that, 

As latitude is counted from the Equator upon an arch of the meridian, 
north and ſouth, the difference of latitude between two places, both north, 
or both ſouth, is found by ſubtracting the leſs latitude from the greater; 
but if one latitude be north, and the other ſouth, the difference is found by 
adding both latitudes together, 

Conſequently, if a ſhip in north latitude fails northerly, or in ſouth lat. 
itude ſoutherly, ſhe increaſes her latitude ; but in north latitude failing 
loutterly, or in ſouth latitude failing northerly ſhe decreaſes her latitude ; 
becauſe ſhe jails nearer to the Equator, from whence the latitude 15 reck- 
oned, 

Wherefore in north latitude failing northerly, or in ſouth latitude fait- 
ing ſoutherly, the difference of latitude added to the 2 left, gives 
the latitude in. 

In north latitude failing ſoutherly, or in ſouth latitude failing northerly, 
the difference of latitude ſubtracted from the latitude left. gives the lati- 
tude in, 

When the latitude decreaſes, and the difference of latitude is greater 
than the latitude fuled from, tubtratt the latitude left from the difterence. 


and 


For the due and regular 1 of which are requiſite -A perfect 
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and the remainder will be the latitude in, and of a different name : for it is 
plain, in this cafe, that the ſhip has croſſed the +” ang 

As the longitude is counted from the firſt meridian eaſt and weſt, until 
it comes to the oppoſite meridian, therefore it cannot exceed 180 degrees, 

The difference of longitude between two places, being both eaſt or weſt, 
is found by ſubtrafting the lels longitude from the greater; but if one be 
in eaſt longitude and the other in weſt, their ſum is the difference of 
longitude. 

Therefore in eaſt longitude failing eaſterly, or in weſt longitude failing 
weſterly, the difference of longitude added to the Jongitude left, gives the 
longitude in. | a 

In eaſt longitude failing weſterly, or in weſt longitude ſailing eaſterly, 
the difference of longitude ſubtracted from the longitude left, gives the 
longitude in. 

When a ſhip fails eaſt or weſt, until ſhe paſſes the oppoſite meridian, 
or 180 degrees, {he changes her longitude, or comes into a longitude of a. 
different naine, ; 


What has been ſaid, will be rendered familiar to the learner by the fol- 
lowing examples: 


AT IOMT I 0 I 


Exam. I. What is the difference 
of latitude between London in lat- 
itude 51 32 N. and Rome in 
latitude 41 54 N ? 


From London's lat. 
Subtract Rome's lat. 


51* g2 N. 
„ 


Rem. the diff. of lat. 9 38 N. 
60 
Diff. in miles - 578 


Exam. III. Required the difference 
of latitude between Cape Fin- 
iſterre and Cape Rogue in South 
America. 


Cape Finiſterre's lat, 42 52 N. 

Cape Rogue's lat, 5 00 8. 

Dift. of lat. 47 52 
bo 


Exam. II. A ſhip from latitude 

29917 8. fails fouthward until 
her difference of latitude be 74 
miles, what latitude is ſhe come 
to ? 


Latitude failed from, 29 1 8. 
Diff. of Lat. 374 ＋ bo = 6* 14'S. 


Lat. in „ 96 31 8. 


Ex AM. IV. A ſhip from latitude 
8 25' N. fails ſouth boo miles, 
what latitude 1s ſhe in ? 


From diff. of lat. boo 


miles, or 2 4 10 00 S. 
Sub. lat, left „ ii. 
| — 
Diff. lat. in 1 35 8. 


Diff, in miles 


In the laſt example it is plain, that as the diſſerence of latitude is more 
than the latitude left, the ſhip mult have croſſed- the Equator, and conſe- 
queatly come into ſouth latitude, 


i 


Nor. 


N AV I:.G 
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Norz. When one of the places has no latitude, or is on the Equa- 
tor, then the latitude of the other place is their difference of latitude. 


Exam, V. What is the diſſerenceſEx Au. VI. A ſhip from Cape 
of longitude between Cape Finiſ- Charles in Virginia fails weſt- 
terre and eaſt point of Barbadoes ? ward, till her ditference of longi- 


Cape Finiſterre's long. 9 14 W 
Jarbadoes' long. 59 37 W 


tude be 400 miles, what longi- 
tude is ſhe in? 


Diff. of long. 50 23 W. 
bo 


Cape Charles“ long. 75 9 W. 
Diff. of long. 400 miles = 6 40 W. 


ih 


Long. in — 81 49 W. 


Diff. in miles — 3023. 


Exam. VIII. A ſhip from 15* 40 
E. long. fails weſtward till her 
diff, of long. be 27 15', what 


Exan, VII. What is the differ-| long. is ſhe in ? 


ence of longitude between Barce-|[ gng, left 15 40 E. 

lona and Liſbon ? Diff. of Long. 27 15 W. 
Barcelona's long. 2* 18' E. ; 4 
Liſbon's long. by g9 W. Long. in — 11 35 W. 


Diff. of Long, — 11 25 W. 


Ex Au. X. A ſhip from longitude 
160? 20' W. ſails weſtward until 
ſhe differs her long. 41 20', what 
long. is ſhe in P 


Exam, IX, What is the diſſerence 3838 160 20 W. 
of longitude between the N. E. Diff. of long. 1 41 20 W. 


point of Japan and St. Chriſto. 


pher's ? 


N. E. of Japan's long. 140 25' E. 
St. Chriſtopher's long. 62 42 W. Long. in 


Exceeds 180? oO 203 07 
360 oo 


201 40 
360 oo 


— 158 20 E. 


Here it is plain, that the ſhip has 
croſſed the oppoſite meridian, and 


therefore has come into a longitude 


Diff. of long. — 136 53 W. of a different name. 


In failing due north or ſouth, the ſhip changes her latitude only; and 
failing eaſt or weſt, her longitude ; but failing upon any other courſe, ſhe 
muſt change both latitude and longitude, 


Eaſting or weſting in Plane Sailing is called departure or Meridian 


Diſtance, 


The inſtrument uſed in meaſuring a ſhip's way at ſea, is the Log. 
Ships at ſea are directed from one place to another by means of an in- 
ſtrument called the Mariner's Compaſs. 


The Mariner's Compal is an artificial repreſentation of the horizon of 


every place, by the means of a circu 


lar piece of paper, called a card, di- 


vided like the horizon into degrees and points, which are called Rhumbs. 
F 


Now 
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Now the card being properly fixed to a piece of ſteel, called the Needle, 
that has been . with a loadſtone (whole property is ſuch as to cauſe 
one end of the needle ſo touched to point towards the north, when turn- 
ing freely on ſomething ſupporting it) all the points of the card will be 
diretted towards the correſponding points of the horizon: 

Hence it follows, that in every place the north point of the card ſhews 
the poſition of the meridian of that place, and ſome one rhumb or point of 
the card will coincide with, or be directed along the track that makes any 
given angle with the meridian; conſequently, by the help of the card or 
com paſs, a ſhip may be kept in any propoſed track or courſe. 

A Rhumb Line, or point, is a right line drawn from the centre of the 
compals to the horizon, and is named from that point of the horizon it falls 
in with. 

The Courſe, is the angle which any rhumb line makes with the meridi- 
an, and is lometimes reckoned in degrees, and ſometimes in points of the 
compals ; ſo that if a ſhip fails upon the ſecond rhumb, or N. N. E. the 
courle is 22 degrees 30 minutes: and fo for any other, as in the table of 
the angles which every point of the compaſs makes with the Meridian, 
(page 64) which the learner ſhould be ſo well acquainted with, or the 
compals, as to be able readily to tell how many points any courſe or rhumb 
is diſtant from the meridian, or from the parallel, 


F 2 A Table 


Latitude and Departure. 


[04 5 


Table of Numbers for finding the Courſe in the Tables of Difference of 


| Dilt. and Ditt. of Lat.] Dittauce and Depart. | Dit. of Lat. and Dep. | 
Num. Deg. |Num. Deg. | Num. | Deg, Num. Deg. Num. | Deg. |Num. | Deg. 
10co| 1 | 17 | 8g 17 1 [1000] 89 2 | 1 |c882] 89 
999 2 | 35 | 88 | | 35 | 2 | 99g] 88 3 | 2 [2855] 88 
998 3 | 52 | 87 | | 52 | 3} g98| 87 5s | 3 19680 85 
997] 470 867 4 | 997] 86 7 | 4 1432 86 
99% 5 | 87 | 85 | | 87 | 5 | 996] 85 9 | 5 |n145| 85 
995] 5 [105 | 84 | [ro | 6 | g9gs| 84 | | 10 6 | g5of 84 
993] 7 2283 122 7 | 993] 83 12 7 | 816] 83 
g9go| 8 [139 | 82 | j139 | 8 | ggo| 82 14 | 8 | 711] 82 
988] <9 [156 | 81 | |156 | g | 988] 81 16 | 9 | 632] 81 
g85|_10 [173 | 80 | j173 | 10 | 985 80 18 | 1O | 565} 80 
982 11 |191 | 79 191 | 11 | 982] 79 9 | I 180 
| 978 12 :08 | 78 208 | 12 978 78 21 | 12 78 
| 974] 1g [225 | 77 | [225 | 13 | 974] 77 | | 23 | 13 | 433] 77 
| 9700 14 [2427624214970 76 25 | 14 401 76 
g66| 15 259 75 | [259 | 15 | 966] 75 |-[ 27 | 15 | 373] 75 
961] 16 [276 | 74 270 | 16 | g61} 74 29 16 | 349 74 
956] 17 292 73 | 292 | 17 | 956] 73 | | 390 | 17 | 328} 73 
95118 309 72 | 1309 | 18 | g;1] 72 32 | 18 | 368] 72 
945] '9 [326 | 71 | [326 | 19 | 945} 71 | | 34] 9 | 290] 71 
940} 20 1348 ] 70 | 1342 | 201 9407 70.5 1 g6-þ 2&1 2750-58 
934] 21 [358 | 69 | 1358 | 2r | 934] 69 | | 38 | 21 | 260] 69 
927| 22 [375 | 68 | 1375 | 22 | 927] 68 40 | 22 | 248] 68 
921] 23 [391 | 07 397 | 23 | 921] 67 | | 42 | 23 | 236| 67 
9140 24 [407 | 66 | 1407 i 24 | 914] 66 45 | 24 | 225] 66 
905/25 [423 | 65 | [423 25906 65 | 1 47 | 25 | 214] 65 
899] 26 438 | 64 | [438 | 26 | 39g] 64 49 | 26 | 205] 64 
| 891] 27 |454 | 63 | [454 | 27 | $9:] 63] | 5r | 27 | 196| 63 
883] 28 [470 | 62 | [4750 | 28 | 83g] 62 53 | 28 | 188] 62 
875] 29 [485 | 6r | [485 | 29 | 875] 61 55 | 29 | 180| 61 
866 30 500 60 |5co 30 | B66] 60 58 | 30 | 173] 60 
857] 31 [515 | 59 | [515 | 3t | 857] 59 | | 60 | 3r | 166| 59 
848] 32 [5309 | 58 | |cg0 | 32 | B48] 58 62 | 32 [160 58 
839] 33 [545 | 57 | [545 j 33 | 839] 57 | | 65 | 33 | 254] 57 
829 34 1559 | 56 | 559 | 34 | 829] 56 | | 67 | 34 | 148] 56 
819] 35 [574 | $5 | [574 | 35 | B19] 5S | | 70 | 35 | 143] 55 
809] 36 [588 | 54588 36 | Beg 54] | 73] 36 | 138] 54 
700 37 [602 | 53 | 1602 | 37 | 799} 53] | 75 | 37 | 1331.53 
-88] 38 [616 | 52 |] [616 | 38 | 788] 52 78 | 38 | 128] 52 
777 39 7 gr | 1629 | 39 | 777] 51 31 | 39 J 723] 51 
766 40 143 50 643 40 _766 50 84 — rig} 50 
755| 4: 56 | 49 | 1656 | 41 | 755} 49 | | B7 | 41 | 115] 49 
743 42 669 | 48 669 | 42 | 743] 48 go | 42 | 111] 48 
731] 43 1682 | 47 | j682 | 43 | 731] 47 | 93 | 43 | 107] 47 
719 44 [595 | 46 | 1695 | 44 | 719] 46 | | 99 | 44 | 103] 46 
| 707] 45 1797 | 45 | 1707 | 45 | 7071 45 | [100 | a5 | 100] 45 


[64 ] 
A Table of the Angles which every Point of the g makes 


with the Meridian. 
{ | | 7 | 
North.] South. | Points. D. M. | North. South. | 
| 
4 2.49 
+ | 587 
| Z 8.26 
N. by E.] S. by E. 1 11.15 N, by W. | S. by W 
| 1 14. 4 | | 
| 1 4 | 16.52 i 
| 1 19.41 6 
N. N. E. S. S. E. 2 234.0 | N. N. W. S. S. W. 
ENDL nk 
3 25.19 
2 4 28. 7 
| 2 = 30.5 | 
NE. b. N. S. E. b. S. 5 33-45 N. W. by N. S. W. by 8 
3 + | 30-34 
3 + | 39-22 
| 3 1 | 42-11 | | 
N. E. S. E. 4 45. © N. W. S. W. 
5 "7 635% 1 
1 47-49 
| | 4 2 | 50-37 | 
2 4 + | 93420 
N E.b.E.|S.E.b.E.| 5 56.15 [N. W. by W. S. W. b. W 
5 2 | 39. 4 | 
5 1 |} 61.52 
5 + | 04-42 | 
E. N. E. E. S. E. 6 67.30 W. N. W. W. S. W 
6 2 70. 19 1 
| 8 | 3% 7 | 
6 + | 7558 | 
E. by N. E. by S.| 7 78.43 W. by N W. by S. 
rs — 
7. 3 89.34 | 5 
7 4 | 84.22 6 0 
II 
5 90. © Weſt. 


—— 11 
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THE MARINERS COMPASS. 


THEMINUTE GLASS. 


_ The Log 


The Lo 2 


| E. Thete are many finds of Logs, but the above ts the nge, Common. 
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FLANE S AEC 


LANE SAILING is the art of navigating a ſhip upon principles 

deduced from the notion of the earth's being an extended Plane, and 

is no more than the application of Plane Trigonometry to the ſolution of 

the ſeveral variations, or cales ; where the hypothenuſe, or longeſt fide, is 
always the rhumb that the ſhip fails upon. 

The Perpendicular 1s the difference of latitude counted on the meridian, 
and the baſe the departure: which is eaſting or weſting, counted from the 
meridian. 

The Angle oppoſite the baſe is the courſe, or angle, that the ſhip makes 
with the meridian ; and the angle oppoſite the perpendicular is the com- 
plement of the courſe, which being taken together, make always eight 
points or rhumbs, which is go degrees. : 

In conſtructing figures relating to a ſhip's courſe, let the upper part of 
the paper, or what the figure is drawn upon, always reprelent the north ; 
the lower part will be the ſouth ; the right hand eaſt : and the left weſt. 

Draw the north and ſouth line to repreſent the meridian of the place 
the ſhip fails from; then, if the ſhip's courle is to the ſouthward, mark 
the upper end of the line for the place failed from ; but if the courſe is 
northward, mark the lower end for that place. 

When the courſe is eaſterly, deſcribe the arch, and lay off the courſe 
and departure on the right-hand fide of the meridian ; but when weſterly, 
on the left-hand fide, | | 

When the courſe 1s given in degrees, the degrees expreſſing it muſt be 
taken from the line of chords ; but when in points, from the line of 
rhumbs ; and is always to be laid off upon the arch, beginning at the me- 
ridian, 

When the courle is given in points, it may be ſet down with its cor- 
reſponding logarithm in points in the calculation, as found in the firſt 
page of the logarithms, without reducing it into degrees, as it ſeems alto- 
gether unneceſſary. | 

In all caſes, wherever the complement of courſe, or co- ſine, &c. is uſed, 
the degrees or points put down is the courſe itſelf ; yet the logarithm be- 
longing to the complement, or co-ſine, &c. of that courſe is taken. 


CA IE 


Courfe and Diſtance ſailed given, to find the Difference of Latitude and 
Departure from the Meridian, 


A Ship from the Lizard, in Jatitude 49 57 N. fails S. W. by W. 
488 miles, | 
Required 


6 
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Required the Latitude ſhe is in, aud her departure from the Meridian 


ſhe ſailed from P 


By CONSTRUCTION. 


Draw the line C A to repreſent the meridian of the Lizard, and C the 


Lizard Point. - 


With the chord of 60“ in your compaſſes, and one foot in C, deſcribe 


the compaſs N. W. S. E. 


Take 5 points in your compaſſes from the line of rhumbs on the plane 
ſcale, and ſet it off on the arch from S. towards W. for the courſe; draw 
the line C B, which make equal to the diſtance 488; draw B A parallel 
to the E. and W. ere W. E. to cut the Meridian in A. 


Then will A C 
ture 403,8. 


W 


N 


Lizard 


— — 


— 


4+ 
27 * 


- + 198% 


0: 


the difference of latitude 271, 1, and A B the depar- 


iE 


By making the Diſtance Radius, it will be by Ax lo I. 


The courſe 5 points = 56* 15' 
To find the Departure. 
As radius go 10.00000 
Is to the diſtance 488 2.68842 
So is the fine courſe 5 pts. 9.91985 


12.600827 
10.00000 


To the departure 405.8 | 2.60827 


U 


As radius 90 
Is to the diſtance 488 


To the diff, of lat. 271. 


The co-courle g points g3* 4 
To find the Diff. of og 


10.00000 
2.68842 


So is co- ſine courſe 5 pts. 9.74474 


12.4316 
10.00000 


2.43316 
Now 
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Now as the ſhip is in north latitude failing ſoutherly ; from the latitude 


left 


Take the difference of latitude 291.1 = 


— — — 


4957 N. 
4 31 8. 


Gives the latitude in 45 26N. 


And the departure from the Meridian is 405,8 miles. 


By making the Departure Radius, it will be, 


To find the Departure, 
As co- ſec. courle 5 pts. 10.08015 
Is to the diſt. 488 2.68842 


So is radius 8 pts. 90 10.00000; 
12.68842 
10.08015 
To the departure 403,8 2.60827 


To ſind the Diff. of Latitude. 


As co-ſec. courſe 5 pts. 10.0801 
Is to the diſt, 488 2.68842 
So is co- tan. courſe 3 pts. 9.82489 
12.313311 
10. 08015 
To the diff. of lat. 271,1 2.43316 


By making the difference of Latitude radius, it will be, 


To find the Departure. To ſind the Difference of Latitude. 
As ſec. courſe 8; pts. 10.25526|As ſec. courle 5 pts. 10.25526 
ls to the diſt. 488 2.68842|ls to the diſt. 488 2.68842 
So is tang, courſe 5 pts. 10.17511|S0 is the radius 8 pts. 90 10.00000 
12.86359 12.68842 
10.25526 10.25526 
To the dep. 405,8 2. 60827 To the diff. of lat. 271,1 2.43316 


Here all the three ſides are made radius, to find the difference of latitude 
and departure ; therefore, the Learner may make which fide radius he 
pleales ; but as for my part, I ſhall make the firſt, where the diſtance is 
made radius, whenever the courſe is given. 

Though this method of working by logarithms is certain, yet the fame 
may be wrought by Gunter's Scale and Compaſſes, much more expedi- 
tiouſly, and exact enough in the practice of navigation. 

Note, When the courle is given in points, make uſe of the lines 
marked fine rhumbs, and tangent rhumbs, on the upper fide of the Scale; 
when in degrees, make ule of the lines marked fine and tangent. | 


By GUNTE R. 


Now to perform the laſt caſe, extend from radius or 8 points to 5 points 
on the line marked 8 R; that extent will reach from the diſtance 488 to 
the departure 405,8 on the line of numbers. 

2dly. Extend from radius or 8 points to 3 points, the complement 
of the courſe on the line S R; that extent will reach from the diſtance 
438 to the difference of latitude 271 on the line of numbers. 

Thus 
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Thus may all the operations be performed in the ſeveral caſes of Navi- 
ation. | 

: By this caſe is calculated the tables of latitude and departure for eve 
degree, point and quarter-point of the Mariner's Compals, to the diſtance 
of 300 miles, which is of excellent uſe in working day's works at ſea, and 
may be applied both to middle latitude and Mercator's Sailing, as ſhall be 
ſhewn hereafter ; we ſhall only proceed now to the working of the laſt 
cale by the Table of Diff. of Latitude and Departure. 


PLANE SAILING. 


By INSPECTION. 


Find the given courſe at the top or bottom of the tables, either among 
the points or degrees, and in that page, and right againſt the diſtance ta- 
ken in its column, ſtand the difference of latitude and departure in their 
columns. 

Thus, the courſe is S. W. by W. or 5 points, which is found at the 
bottom of the table of difference of latitude and departure for points: and 
as the diſlance 488 is too great to be found in the tables, divide it by 2, 
(or any other convenient number) and that gives 244, which look for in 
the diltance column, and right againſt it ſtands 135.5 for the difference of 
latitude, and 202,8 for the departure, which being doubled (becauſe di- 
vided by 2) gives 271, for the difference of latitude, and 405,6 for the de- 
parture, the {ame as before. Any of theſe methods will do, but the laſt is 
chiefly practiſed at fea, 

Nortz.—All points above 4, are to be looked for at bottom of Table 
I; and all leſs at top, with minutes to right hand in thoſe above 4, and 
minutes on left ha in thoſe leſs than 45 or 4 points, 
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CAS E II. 


Courſe and DiFerence of Latitude given, to find the diſtance run, and De- 
parture from the Meridian, 


. ˙ A ES o 2e oY 
— ci. 1 * 1 
5 P 


If a ſhip runs S. E. by E. from 1* 45 north latitude, and then by ob- 
ſervation is in 2 46 ſouth latitude, what is her diſtance and, departure? 
Now, in this cale, as the ſhip has croſſed the Equator, therefore the lat- 
tude 1 45 N. added to 2 46 8. is 4 g1', which multiphed by 60 
gives 271 miles for the difference of latitude, 
Conſtructed the lame as Problem 
X. m Geounetry, > | 
Draw BC == 271. and BA making © 
an angle with B C == points, or oi 
50" 15; upon C erect the perpen- 43 
cucular C A to join BA in A and . 3 
— 
* 
C 


J n 1 


— 


it 15 done; then will CA = 406, 


wi A B 2 488. 


1 2 . — n 8982 * Ta rc w, 
a Lis „ * 4 * we 
Cas, i. FI; ts 9 . 3 * 
- 


_—_ * 4 8 3 * hs x * 
"RG R . pres ot | 
n — — WF... one ax. iS E- — 


and through D and C draw the line, 
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By making the Diſtance A B Radius, it will be, 
Courſe S. E. by E. 5 Pts. = 56* 15] Complement 3 Points = 39* 45 
To find the Departure, To find the Diſtance. 
As co- ſine courle 5 pts. 9.74474|As co-ſine courle 5 pts. 9.74474 
Is to the diff. of lat. 271 2.4329 Is to the diff. of lat. 271 2.43299 


So is fine courſe 5 points 9.9198z[So is radius 10.00000 
12.35282 12.43297 
9.74474 974474 


To the departure 405, 2. 50808. To the diſtance 4878 — 2.68823 


Hence the ſhip's diſtance run is 487,8 miles, and her departure from 
the meridian is 405,6 eaſterly, 


By GUN IT E R. 


Extend from g to 5 points on the line marked S R, that extent will 
reach from the difference of latitude 271 to the departure 403, 6 on the 
line of numbers. 

2dly. Extend from radius or 8 points to 3 points, that extent will 
reach from the difference of latitude 271 to the diſtance 488 on the line of 
numbers. 


By INSPECTION. 


Find the courſe among the points or degrees, and the difference of lati- 
tude in its column, right againſt which ſtand the diſtance and departure in 
their columns, | 
Now, as the difference of latitude 241 is too great to be found in the 
tables, I divide it by 2, and that gives 135,5 which I find over 5 points 
in the latitude column ; againſt that ſtands 244, for the diſtance, and 
202,5 for the departure which multiplied by 2 gives the diſtance 488, 
and the departure 405. 


CASE III. 


Courſe and Departure from the Meridian given, to find the Diſtance and 
Difference of Latitude. 


If a 1 fails N. E. by E. + E. from a port in 3 15' South latitude, 
until ſhe depart from her firſt meridian 406 miles, I demand her diſtance, 
and what latitude ſhe is in ? 


By CONSTRUCTION. 


Draw the meridian A B, upon which 
erett the perpendicular B C, and ſet off 
thereon from B her departure 406 eaſter- 
ly from B to C, with the chord of 609, 
on C deſcribe an arch, and ſet off thereon 
the complement of the courſe, as DE, 


C DA, cutting the meridian in the 
point 
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point A; then the diſtance A C, meaſured on the ſame ſcale before uſed, 
gives 449, and A B 192 the difference of latitude. 


By making the Diſtance AC Radius, it will be, 


The courſe 34 points = 64* 41 The compl. 24 points = 25* 19 
To find the Diff, of Lat. To find the Diſtance, 

As ſine courle 5+ pts. 9.95616|As fine courle 34 points 9.95616 

Is to the departure 406 8 2.608zg|Is to the departure 406 2.60853 


So is co-line courle 54 pts. 9. 63099 So is radius 10.00000 
12.2392 12. 60854 

9.95616 9.95616 

To the diff. of lat. 192 2.2846 To the diſtance 449,1 2.65237 
From the latitude left — — 3516 8. 
Subtract the difference of latitude 192 miles, or 3 12 N. 


The remainder being g, ſhews the ſhip is in — o og S. 


By C UNT E R. 
F ; 

Extend from 31 points to 23 on the line marked 8 R, that extent 
will reach from the departure 406 to the difference of lativude 192 on the 
line of numbers. 

2dly. Extend from radius to 54 points, that extent will reach from 
the departure 406 to the diſtance 449 miles. 


By INSPECTION, 


Find the courſe either among the points or degrees, and the departure in 
its column, right agamſt which ſtands the diftance and difference of lati- 
tude in their reſpective columns. 

Thus, with the courſe 54 points, and half the departure, I find 202,5 
for the diſtance, and 95,8 for the difference of latitude, which being doub- 
led, gives the diſtance 40z, and the difference of latitude 191,6, as before. 


CASE IV. 


Diſtance and Difference of Latitude given, to find the Courſe and Depar- 
- ture. 


Suppoſe a ſlup ſails 488 miles, between the ſouth and the eaſt, from a 
port in 2* fa ſouth latitude, and then by obſervation is in q* 2g' ſouth 
latitude ; what courſe has ſhe ſteered, and what departure has ſhe made ?- 

From the latitude by obſervation 5 23 take 2 52' the latitude left, 
the remainder 4* g1' multiply by 60 = 271 miles or minutes of difference 
of latitude, | | 


Conſtructed 


0 
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Conſtrufted as Problem XI. in Geometry. 

Draw the meridian A B = 271 ; upon B 
ere& the perpendicular B C ; take 488 in your 
compaſſes, and with one foot on A, lay the + 
other on the line BC; join A and C; then 
will B C be the departure 406, and the angle 
BA C the courſe = 56 10', or five points 
nearly, 


To find the Courſe, To find the Departure, 
As the diſtance 488 2.68842 As radius 10.00000 
Is to radius - = 10.00009[Is to the diſtance 488 2.08842 
So is the diff, lat, 271 2.43297 So is {ine courſe 365 16' 9.91993 
12.443297 12.6085 
2.68842 10.00000 


6 
To coſine cou. 56? 16 9.74455 To the departure 403,8 2.60835 
Hence the courſe is S. E. by E. and the departure 405, 8. 


B) G UNT E R. 


The extent, from the diſtance 488, to the difference of latitude 271, 
on the line of numbers, will reach from radius or go? to 33? 44 the co- 
courle on the line of fines, 


And the extent, from radius to 56* 16' on the line of fines, will reach 
from the diſtance 488 to the departure 405,8 on the line of numbers, 


By INSPECTION. 


When the Diſtance and Difference of Lat. are given, to find the Courſe, 
put two Cyphers to the Diff. Lat. beſide the tenths, and divide it by the Diſt. 
(without taking any notice of the Comma between the miles and tenths, 
Then look for the Quotient or the neareſt number to it in the Table of 
Numbers in the Columns belonging to Diſtance and Difference Latitude, 
and the degrees anſwering to that number will be the Courſe. Thus, 
488)271,000(555, the neareſt to which in the Table is 559, and gives 836 
degrees for the Courſe, —Then to find the Depart. — as in Caſe firſt. 


be | C A 8 E. . 
Diſtance and Departure given, to find the Courſe and Difference of Latitude, 


Admit a ſhip fails 488 miles between the north and weſt from the 
Iſland of Bermudas in lat. 32 25' north, until her dep, is 405 miles; 
what courſe has ſhe ſteered, and what lat. is ſhe in ? | 


Notre. This caſe is conſtructed much the Dep, 405 
ſame as the laſt, I 
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72 PLANE SAILING. 

| To find the Courſe, . To find the diff, of Lat, 
As the diſtance 488 2.68842|As radius = 10.00000 
Is to radius = 10.00000{Is to the diſtatice 488 2.68842 
So is departure 403 2.60746 So is co- ſine co. 56˙ ob' 9.74644 
12.60 46 12. 43486 
2.68042 10.00000 
To the fine of cou. 56* 6' 9.91904[Ta the diff. of lat. 272,2 2.43486 


Hence the Courſe is N. 56* 6' W. or N. W. by W. nearly. 
To the latitude failed from 32? 25 add the difference of latitude 272, 


or 4* 32', gives 36? 57', the latitude the ſhip is in. 


BY GUNTER 


Extend from the diſtance 488 to the departure 405 on the line of 
numbers, that extent will reach from radius to the courſe 56? 6' on'the 
line of fines. 

2dly. Extend from radius to the complement of the courſe 93* 54 on 


the line of fines, that extent will reach from the diſtance 488 to the diff, 


of lat. 271 on the line of numbers. 


By INSPECTION. 


When the Diſtance and Departure are given as in Caſe gth, put two 
Cyphers to the Departure, then divide it by the Diſtance, and find the 
Quotient, or neareit to it, in the Columns belonging to Diſtance and De- 

rture: The degrees anſwering to that number will be the Courſe. 

Thus, 488) 405 000829, which gives 56 degrees, Courſe, Now, find 
the Difference Latitude by Caſe firſt. 


CASE VI. 
Difference of Latitude and Departure given, to find the Courſe” and Diſt- 


ance, 


A ſhip fails between the north and weſt till her difference of latitude 1s 
271 miles, and her departure is 406 miles; I demand her courſe and diſt- 


once ? 


Conſtructed as Problem XII. in Geome- Dep 406 


Draw A B = 271, and perpendicular to 
it BC = 406; join C and A; then will 
the angle CAB be the courſe = 56*® 17, 
and A C the diſtance = 488 miles. 


— A — —— B — — — | r 4 
_—_———— — — —z 
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To find the Courſe. 
As the diff, of lat. 271 


i To find the Diſtance. 


2.43297] As radius - 10.00000 
10.00000[1s to the diff. of lat. 271 2.43297 
2.608 53150 is ſec. of the courſe 


So is the departure 406 


To the tang. of the courſe | | 
10.173536 To the diſtance 488,2 2.08861 


— — 3569 27 - 10.25564 
12.60853 CE 
2.43297 12.68861 
_ 10.00000 


Hence her courſe is N. 56* 19' W. or N. W. by W. and the diſtance 


filed is 488,2 miles. 


By GUN T E R. 


Extend from the difference of latitude 241 to the departure 406 on 
the line of numbers, that extent will reach from radius to 36” 17 the 


courle on the line of tangents, 


2dly, For the diſtance we muſt conſider it as radius (there being no 
line of ſecants on the ſcale), and extend from radius or goꝰ to the courſe 


5 points on the line of fines, that extent will reach from the departure 406, 
to the diſtance 488 on the line of numbers, 


By INSPECTION. 


When the Difference of Latitude and Departure are given, as in Caſe 
6th, put two Cyphers to the Departure, divide it by the Difference Lati- 
tude and look for the Quotient, or neareſt to it in the Columns under 
Difference Lat. and Departure. and the degrees anſwering to that number 


will be the Courſe, 


Thus, 271,0) 406, ooo(149, which gives 56 degrees Courſe. Then, to 
find the Diſtance, proceed as in Caſe 2d or gd. | 

The {1 foregoing Problems are common caſes of Plane Sailing, which, 
the learner ought to be well acquainted with, by the foregoing rules, 


* 
0 - . - » * 
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AV IN G learned thoſe neceſſary Problems, concerning a Single 
Courle, the next is a Compound Courſe, commonly called a Trav- 


ght underſtanding of which, obſerve the following 
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A Traverſe is when a ſhip, meeting with contrary winds, fails on ſev- 
eral courſes. | 

When the wind is directly or partly againſt a ſhip's direct courſe to the 
place ſhe is bound to, ſhe reaches her port by a kind of Z like courſe; 
which is made by failing with the wind, firſt on one fide of the ſhip, and 
then on the other fide, 

In a ſhip, when looking towards the ſtem or head ; 

Starboard ſignifies the right-hand fide ; 

Larboard, the left-hand fide ; 

Forwards or Afore, is towards the head or ſtem of the ſhip ;. 

Aft or Abaft, is towards the hinder part or ſtern ; 

The Beam, fignihes athwart or acroſs the middle of the ſhip. 

When the {hip fails the ſame way the wind blows, ſhe is faid to fail or 
run before the wind; and the wind is right aft, or right aſtern; and her 
courſe is then 16 points from the wind. 

When a ſhip fails with the wind blowing directly acroſs her, ſhe is ſaid 
to have the wind on the beam ; and her courſe is 8 points from the wind, 

When the wind blows obliquely acroſs the ſhip, the wind is ſaid to be 
abaft the beam, or afore the beam, according as her courle is more or leſs 
than 8 points from the wind. 

When a ſhip endeavours to fail towards that part of the compaſs from 
whence the wind blows, ſhe is faid to fail on a wind, or to ply to wind- 
ward, 

A veſſel failing as near as ſhe can to the point from whence the wind 
blows, is ſaid to be cloſe hauled, The generality of ſhips will lie within 
about 6 points of the wind, but ſloops and other veſſels will he much 
nearer. 

The Windward, or Weather-ſide, is that fide of the ſhip on which the 
wind blows ; and the other fide is called the Leward or Lee. ſide. 

Tacks and ſheets are large ropes made faſt to the lower corners of the 
fore and main-fails by which either of theſe corners are hauled fore and aft. 

When a ſhip fails on the wind, the windward tacks are always hauled 
forwards. and leeward, or lee-ſheets, aft. 

"The ſtarboard tacks are aboard when the ſtarboard fide is to windward, 
and the larboard to leeward ; and the larboard tacks are aboard when the 
larboard fide is to windward, and the ſtarboard to leeward. 

To know how near the wind a ſhip will he, obſerve the courſe ſhe goes 
on each tack when ſhe 1s cloſe hauled, then half the number of points be- 
tween the two courſes will ſhew how near the wind that ſhip will lie. 

The moſt common caſes, in turning to the windward, may be conſtruct- 
ed by the following precepts : 

Having drawn the meridian, or north and fouth, and parallel of latitude 
(or eaſt and welt line) in a circle, repreſenting the horizon of the place, 
mark, in the circumference, the place of the wind ; draw the rhumb, 
paſſing through the place bound to, and lay thereon the diſtance of that 

lace from the centre. 

On each ſide of the wind lay off in the circumference the points or de- 
grees ſhewing how near the wind the ſhip can lie, and draw the rhumbs. 

Now, 
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Now, the firſt courſe will be on one of thoſe rhumbs, according to the 
tack the ſhip leads with ; draw a line through the place bound to, paral- 
lel to the other point, to meet with the firſt, and this will ſhew the courſe 
and diſtance on the other tack, 

To reſolve a Traverle, is to reduce and bring ſeveral courſes into one; 
the courles are known by the compaſs, and the diſtance by the log, which 
in common voyages is hove once in two hours, but in ſhips of war, or in 
Eaſt-Indiamen, every hour. 

In the ſteerage, or ſome convenient place in. the ſhip, there 1s generally 
kept a table, called the log-board, divided into ſeven columns ; in the firit 
is written the hours of the day, in the ſecond the knots the ſhip runs dur- 
ing half a minute ; each of thele knots bear the ſame proportion to a ſea 
mile that half a minute does to an hour; conſequently, ſo many knots as 
the ſhip runs in half a minute, (the time allowed for trying the experi- 
ment) ſo many miles ſhe runs in an hour. In the third, the fathoms, 10 
of which ought to make a knot ; in the fourth, the courſes ſteered by the 
compals ; in the fifth, the winds ; in the ſixth, the leeway, or how far the 
ſhip is drove to the leeward of the courſe ſteered by the compals ; in the 
ſeventh, the tranſactions of the day, as in the following table. Every day 
at noon the contents are tranſcribed into the log-book, which is divided 
into columns, exactly like the log-board, and the ſeveral courſes being 
corrected by allowing for the leeway and variations, and the diſtance run 
upon each being ſet down in a traverſe table, ſhews what difference of lati- 
tude and departure the ſhip has made during the laſt 24 hours ; and from 
thence is found the latitude and longitude the ſhip is in, &c. This ope- 
ration is called doing a day's work. 


Tus LOG-BOARD. 


ny ay Pi 
Fg WW Courſes. Winds, We Tranſactions. 
Way. 
2] 6 S. W. by S. N. | 
© 55% ay 
, : N. W. Moderate gales & 
e nx N. f. 4 
wo 4 9 to the northward, 
2 4 5 
4 4 5 
54 41 6 
8 5 . W. by 4 W. N. W. 
11 No obſervation, | 
12 4 | 
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Having — the ſeveral courſes, and diſtances run upon each, begin 

with the firſt courſe S. W. by S. which is g points, and the diſtance run 

upon it being ſummed up, is 21,5 or an. half, which being doubled (be. 

| cauſe the log is hove every two hours) is 43. In like manner proceed 
| with the other courſes, and then find the difference of latitude . depar- 
ture for each courle and diſtance. 

1 Whea the courſe is to be ſouthward, the difference of latitude muſt be 
ſet in the column marked S. but if to the northward, in that marked N.; 
likewile when the courſe is to the eaſtward, the departure muſt be ſet in 
the column marked E.; but if to the weſtward, in that marked W. 

1 Thus the firſt courie being S. W by S. g points, the difference of latitude 

18 belonging to it is jet under S. and the departure under W. as in the fol- 

lowing table : 0 


AAS er TABLE 


1 * — 


1 | 
COURSES, | DIST, Mw. 3 E. W. | 
S. W. by S. 43 3578 23,9 
| N. E. 45 31,8 31,8 
S. W. by W. 27 22,4 15,0 
| 31, 8 58, 2 38,9 | 
| 31,8 31,8 31,8 | 
D. Eat. | 26, 4 | Dep. W. 7,1 
8. | 


Here the weſtings being greater than the eaſtings, the difference ſhews 
how far the ſhip has got to the weſtward ; and the ſouthings being greater 
than the northing ſhew how far ſhe has got to the ſouthward of the place 
the ſet out from. 


: By INSPECTION. 

Find the Courſe by Caſe 6th ; and Diſtance by Caſe 2d or gd of Plane 
Sailing. 

In heaving the log, one man holds the reel upon which the log: line is 
wound, and another holds the half- minute glaſs ; an officer of the watch 
heaves the log over qu the lee- quarter, and when he obſerves the ſtray- line 
is run off the reel td denote which there is fixed a red rag) he cries turn 
the glais-holder an{wers done / who, watching the glaſs, the moment it is 
run out, cries ſtop / the reel being immediately ſtopped, the knots, or 
knots aud fathoms run. off, ew the ſhip's rate of ſailing. per hour, if the 
wind happens to have been conſtant, 


EXAMPLE I. 


— 
— — — teens. 
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EXAMPLE 6 


Suppoſe a ſhip takes her departure from the Lizard in latitude 49* 57 
N. it bearing N. N. W. diſtance by eſtimation 5 leagues, fails S. E. 34, 
W. by S. 16, W. N. W. 39, and S. by E. 40 miles; required the lati- 
tude ſhe is in, and her bearing and diſtance from the Lizard ? 


By CONSTRUCTION. 
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Draw the line L M to repreſent the meridian of the Lizard, and L the 
Lizard point ; on L deſcribe the compals ; then ſet off the oppoſite point 
to the hearing of the Lizard, the S. S. E. line L A, which make equal to 
15 miles parallel to the S. E. line draw the line A B equal to 34 miles: 
agam, from B parallel to W. by S. draw B C equal to 16 miles; next 
through C draw a line parallel to W. N. W. which make equal to 39 
miles; from D draw D E, parallel to the S. by E. line, equal to 40 miles; 
then is E the place of the ſhip at the end of her ſeveral courſes, E L the 
diſtance, L M the difference of latitude, E M her departure, and the an- 
gie E L M the courſe ſhe has made good, 

6 To 


TRAVERSE 


For the firſt Courſe, 
To find the Diff, of Latitude. 


To find the ſame by CALCULATION, 


SAILING, 


S. S. E. 15 miles} 
For Departure. 


As radius 90? 10.00000|As radius go? 10.00000 
Is to diſtance 15 1. 1609 Is to diſtance 15 1.17609 
So is co- ſine courſe 2 pts. 9.96362150 is ſine courle 2 pts. 9.58284 
1114171 10. 75893 
10.00000 10.00000 
To diff. lat. 19,9 1.141710 To departure 5,7 75893 


Second Courle S. E. 34 Miles. 


For Diſſerence of Latitude. 


For Departure. 


As radius goꝰ 10.00000]|.\s radius 9oꝰ 10.00000 
Is togo-ime courſe 435 9.84948|1s to ſine courſe 455 9.84948 
So is Diſtance 34 1.53148]S0 is diſtance 34 1.53148 

11.38096 11. 38096 

10.00000 10.00000 
To diff. latitude 24 1.38096] To departure 24 1.38096 

Third Courſe W. by S. 16 Miles. 
For Difference of Latitude. For Departure. 

As radius 90? 10.00000|As radius go" 10.0000D 
Is to co-line courſe 78745 9.29024|[s to fine courſe 787 45' 9g.99157 


So is diſtance 16 1.20412 


10. 49436 
10. 00000 


Hts 


To diff. latitude 9.1 0.49430 


Fourth Courſe W. 


For Difference of Latitude. 
As radius go? 10.00000 
Is to co-fine courſe 69? 30 9.58284 
So is diſtance 39 1.59106 


„ 


11.174390 
10.00000 


So is diſtance 16 1.20412 


11.193569 
10.00000 


1.19569 


To departure 1 5,6 


N. W. 39 Miles. 


For De parture. 


1.17390; 


: 8 2 


To ditt. latitude 14:9 


As radius go? 10.00000 

Is to ſine courſe 67 go 9.96362 

So is diſtance g9 1.59106 

11.356638 

10.00000 

To departure 36 1.55668 
Pikch 
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Fifth Courſe S. by E. 4o Miles. 


For Difference of Latitude. 
1 0.00000 


As radius 90 


Is to co-fine cou. 11* 15 


So is diſtance 40 


To diff. lat. 39, e 


9.99157 
1.60206 


For departure 
As radius go? 
Is to fine cou. 11? 15 
So is diſtance 40 


/ 


— — 


11 9363 
10.00000 


PIE 


1.59303 


To departure 7,8 
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10. ooo oo 


9.29024 
1. C0206 


10. 89230 
10. 00000 


0.89230 


Though this method of finding the difference of latitude and departure 
by logarithms is certain, yet the ſame may be more readily found by the 
tables of difference of latitude and departure; that is, to find the difference 
of latitude and departure for each courle and diſtance by inſpection, and 
placing them down as in the following ; 


* 
TRAVERSE TAT 
DIFF, LAT DEPARTURE, {| 
COURSES, | DI3T. 
N. I. E W. 
| a 
S. S. E 13 13, 9 547 
S. E. 34 24,0 24,0 
| W.byS 16 351 | 15.941 
W.N.W. 39 14,9 36, © 
S. by E. 40 | 39, 2 7,8 | 
From ſum — 14,9 | 80, 2 37-5 51,7 
Take _ _ 14,9 37,5 | 
- Reſts _ —_ 65, 3 1 14,2 ; 


Having placed them as above, add up all the weſtings, eaſtings, north- 
ings and {outhings, ſeparately, and ſet down their reſpective ſums at the 
bottom of each column; and as the weſting is greater than the eaſting, 
ſubtract the eaſting therefrom, and the difference 1 4,2 ſhews that the ſhip's 
departure is ſo much weſt of her firſt meridian, 


Again, the ſouthing being greater than the northing, ſubtract the north- 
ing from it, and the remainder ſhews bow far the ſhip is to the ſouthward 


of her firſt place, 


To 


—— = 
TA — 


80 


TRAVERSE 


To find the direct Courſe or Bearing 
of the Lizard from the ſhip. 

As the diff. lat. 65,9 1.81491 

Is to radius go 10.00000 


So is the departure 14,2 1.15229 
11.15229 

1.81491 

To tang. cou. 12 10' 9.33738 


Which, becauſe the difference of 
latitude is ſoutherly, and the depar- 
ture weſterly, is 8. 12* 16' Welt. 
Whence the Lizard bears from the 
ſhip N. 12* 16'E. or N. b. E. 1 1 E. 


STATS Wo. 


To find the direct diſtance. 


As fine of cou. 12 16' 9.32728 
Is to the depart. 14,2 1.15229 
So is radius go? 10.00000 
11.152209 

9.32728 

To the diſtance 66,84 1.82501 


By Inſpection. Find the Courſe 
by Caſe 6th of Plane Sailing; — and 
the Diſtance by Caſe 2d or gd. 


E=AAMPLE i. 


Suppoſe a ſhip from the Lizard 49 57' is bound to Cork in latitude 
51? 41' N. whole departure from the meridian of the Lizard is 120 miles 
weſt, but by reaſon of contrary winds is obliged to fail on the following 


courles, viz. S. S. W. 54 miles, W. 
by E. 69, and N, N. W. bo miles ; 


by S. 39, N. W. by N. 40, N. E. 
I demand the direct courſe, diſtance, 


difference of latitude and departure made good upon the ſeveral courſes, 


with the latitude ſhe is in, and what 


how far to gain her intended port ? 


courſe ſhe muſt afterwards ſteer, and 


CTRAVERSE:-SATLLIFGQ 
By PROJECTION. 


Latitude of Cork — 5141 
Latitude of Lizard — 49 57 


Difference of latitude 104. Departure 120. 


With the chord of 60“ deſcribe a circle, through which draw the me- 
ridian north and ſouth, and croſſing that at right angles, draw the eaſt and 
welt points; the centre repreſents the Lizard; then ſet off two points, from 
the ſouth, weſterly : through which draw a line to the centre for the firſt 
courſe S, S. W.; upon that ſet off the firſt diſtance run 54 miles, which 
is the ſhip's place at the end of her firſt courſe. 

Draw the W, by S. rhumb ; and parallel to it a line, paſſing through 
the ſhip's laſt place; and upon it ſet off 39 for the ſecond diſtance ; draw 
the N. W. by N. rhumb ; and parallel to it, as before, draw a line, paſſ- 


mg 
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ing through the ſhip's laſt place; upon it ſet off 40, and that will be the 
place of the ſhip at the end of her third courle ; then draw the N. E. by 
1 E. rhumb ; and parallel to it a line, paſſ:g through the ſhip's laſt place; 
1 and upon it let off 69 for the fourth diſtance ; then draw a N. N. W. 
in rhumb ; and parallel to it a line, as before, through the ſhip's laſt place; 
| and upon it ſet off the laſt diſtance 60, which is the ſhip's place at the end 
of her ſeveral courſes; from which draw a line parallel to the eaſt and weſt 
| | line, until it cuts the meridian, for the whole departure ; from this to the 
10 centre, being meaſured on the ſame ſcale, will give her difference of latitude 
mace goo'l upon the ſeveral courſes; and a line drawn from the ſhip's 
laſt place to her firſt, will give the whole diſtance ; and the angle which 
this line makes with the meridian, will be the ſhip's courſe made good. 
| Now, to find what courſe ſhe muſt ſteer, and how far ſhe muſt run, 
from the centre of the compals, or the Lizard point, ſet off the whole dif- 
* ference of latitude of the two ports, viz. 104, to F; through F draw an 
E. and W. line weſterly, and ſet off thereon the whole departure 120 from 
F to E; then will E repreſent the fituation of Cork; join A E, and 
draw A parallel to the meridian ; then will A E be the diſtance ſhe has 
to run to her intended port, the angle E A D is the courſe ſhe muſt ſteer, 
E D is how far ſhe is to the eaſtward of it, and A D is how far to the 
ſouthward of it. 


— nn 


By CALCULATION. 


With the difference of latitude and departure between the two ports, to 
find their bearing and diſtance, 


To find the Bear ing. To ſind their Diſtance. 
As diff. of lat. 104 2.01 70g As radius 10.00000 
Is to radius go® 10.00000|Is to diſt. lat. 104 2.01703 
So is hole dep. 120 2.09918|S0 is ſec. courſe 495 10. 18378 

* — 

7 ö | 12.07918 | 12.20081 
> 2.01703| 10.00000 
0 tans, courſe 49˙ 5' 10.062 15 To diſt. aſunder 158, 8 2. 20081 


By INSPECTION. 
Find the Courſe by Caſe 6th of Plane Sailing ; and Diſtance by Cale 


2d or 3d. 


Whence the courſe between the Lizard and Cork is N. 49* 3 W. or 
N. W. 1 W. 1" 16' weſterly ; diſtance 159 miles. Or with the differ- 
ence of latitude and departure, the courle will be found by inſpection to 
be 49?, and diſtance 159 miles; and the ſeveral courſes and diſtances be- 
mg found, will ſtand as in the following 


TRAVERSE 


— 1 32 2 1 wr IO” 1 


n 


TRAVERSE LADS 


SAILING, 33 


DIFF, LATT. DEPARTURE, | 
COURSES. DIST, 
N. 8. * W. 
EI S. W. 84 | — 49,9 20,7 
W. by S. 39 — 7,6 38,2 
N. W. by N. 40 333 22,2 
N. E. by E. 69 38,3 57,4 
| N. N. W. 60 5574 Ow 23 
From — — — 127,0 57:5 | 57,4 104,1 | 
Take — — — 57 — | — | 874 | 
| Remains — — 69,5 SH | e 46.7 


To find the Courſe. 
As diff. of lat. 


To find her direct Courſe and Diſtance made good. 


To find the Diſtance. 


69,5 1.84198] As radius - - 10.00000 

Is to radius go? 10.00000|To diff. lat. 69.5 1.84198 
So is departure 46,7 1.66932 So is ſec, courſe 93* 54' 10.08092 
11.66932 11.92290 

1.84198 10.00000 

To tang. courſe 93* 54 9.82734|To diſtance 83,73 1.92290 


By INSPECTION. 
Find the Courſe by Cale 6th of Plane Sailing ; and Diſtance by Caſe 


2d or gd. 


To find the Bearing and Diftance to the intended Port. 


Lizard's latitude, 


49" 57 N. 
Add diff. lat. — 1 


9 


N. Subtract ſhip's northing. 


Ship's latitude in 32 6 


From whoſe diff. lat. of ports 104 
69. 5 


Remains ſhip ſouthw. of port 34. 5 


From whole departure ſubtract ſhip's depart. 120—47=73 ED. 


As diff. of lat. 34,5 1.53782 As radius o 10.00000 
ls to radius go? 10,00000|Is to diff. of lat. 34:5 1.53782 
So is dep. 73 1.86332|So is ſec. courle 64* 42' 10.30921 
11.86332 11.9070 

1.53782 10.00000 

Lo tang. courle 64* 42' 10.32550|To diſt. 80, 73 1.90703 


Whence * ſhe muſt ſteer is N. 64 42 W. or N. W. by W. 


W. diſtance 81 miles. 
* 


By 


In Angle AED. 3 


* * 
9 4 
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84 TRAVERSE SAILING. 


l By INSPECTION. 


Find the Courſe by Caſe 6th of Plane Sailing ; and Diſtance by Caſe 
ed or 3d. 


All the preceding may be found by Gunter's Scale but ſhall leave the 
| working of them to exerciſe the learner, who ought to be well acquainted 
| with Traverſe Sailing; and for that purpole it has been thought proper to 
1 ſubjoin the following, which is the moſt general and uſeful that well can 
[ be, and may be worked by any of the foregoing methods. 

14 A ſhip being at fea in lat, 37. 10 N. is bound to a port, which lies to 
. the weſtward in latitude g3* o' N. the departure between the ſhip and the 
place is 180 miles; conſequently, by Cale VI. the courſe will be S. W. 
by S. 2 degrees weſterly, and diſtance 308 miles, but the wind being va- 
riable, is obliged to ply upon theſe ſeveral courſes, the diſtance run upon 
each, being obtained by the log; and the firſt the fails (with her larboard 
tacks on board) S. W. by W. 27 miles, W. S. W. half W. go miles, 
W. by S. 25 miles, W. by N. 18 miles. 

(Starboard tacks on board wind ſhifting) S. S. E. g2 miles, S. S. E. 
three-quarzers E. 27 miles, S. by E. 25 miles, S. 31 miles, S. S. E. 39 
miles. 

Required the latitude the ſhip is in, and her departure from the meridi- 
an, upon what courle ſhe muſt ſteer if poſſible, and how far ſhe muſt fail 
to gain her intended port ? 

The difference of latitude and departure being found by the preceding 
directions, will ſtand as in the following Table: 


Tus TRAVERSE TABLE. 
DIFF, OF LAT, DEPARTURE. 
COURSES, | DIST. — — 
N. 8. 0 
S. W. by W. 27 15,,ů.hm ; 22,4 
W. S. W. WI go 8,7 28,7 
W. by 8. 23 4:9 2475 
W. — N. 18 3,5 17,7 
| X. 2 29,6 12,2 | 
„. . T Hof ® 29,2 13,9 
8. by E. 25 24,5 4:9 
South. 31 31,0 | 
8. E. 39 36.0 14:9 
098 172.9 | 45:9 9328 
TY 45:9 
Dill. Lat.|169.4 ; Depar. | 47-4 W. 


By INSPECTION. 


Find the Courſe by Cale Ech of Plane Sailing ; and Diſtance by Caſe 
2d or 34. 
The 
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The ſhip is in latitude g4* 21 N. the departure is 49,4 W. 

The courſe made good is S. 15* 38 W. and diſtance 195.9. 

The courle to the intended port is S. 58* 35 W. or S. W. by W. one- 
quarter weſt nearly, diſtance 1 55,4. 


—— —_—C@CC—_————————— 
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— 2 — 
, 
N Plane Sailing the earth was conſidered as a plane, repreſenting a 
bowling green, having the meridians parallel to each other, and conſe- 
< quently the degrees of longitude equal in all places; but this cannot be 
1 true, as the earth is a globe or ſphere ; for, 
As the meridians gre circles on the terraqueous globe, meeting in the 
- poles, (as may be ſeen in the artificial ſphere) it is obvious, that any two 


of thoſe circles muſt recede more at greater diſtances from the poles ; and 
at equal diſtances from each pole, or at the equator, where the diſtance be- 
tween the meridians is greateſt, 

The true place of a {hip at fea depends upon its diſtance from the equa- 
tor, and {ome noted merichan ; and ſince the meridional diſtance, that is, 
the diſtance between any two meridians, varies in every latitude, it is 
therefore convenient this diſtance ſhould be reckoned in a fixed latitude ; 
and where the degrees are of the ſame magnitude with thoſe of the meri- 
dian, which can be no where but on the equator, where bo geographical 
miles make a degree. 

The circumference of all circles are in dire& proportion to each other, 
as their radii : and ſince the earth turns once round its axis in 24 hours, 
every point upon its ſurface muſt deſcribe circles parallel to the equator : 
hence 1t follows, that the circumference of any parallel of latitude m miles, 
is to the circumference of the Equator, in miles, as the co-fine of that 
latitude is to radius ; and, that the breadth of a degree, in any parallel or 
latitude, is to the breadth of a degree upon the equator, as the fine com- 
plement of that latitude is to radius, 

By the laſt proportion was the following table calculated, which ſhews 
the breadth of a degree of longitude in every latitude : and may be made 
to anſwer for any degrees or minutes by taking proportional parts, 


ale 
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The following Table fhews how many Miles anſwer to a Degree of Longi- 
tude at every Degree of Latitude, | 


MILES. D. E HU 


o. L.|MILES., [D. Lo|MILES.||D. 1. Db. L.|MILES, 
1459.99 19 [50 « 73/ 37 [47 + 920 55 [34 + 41] 73 754 
E 59. 96| 20 36. 380 38 47.28 56 33 « 55| 74 16 53 
| 3 59 . 92| 21 56 . 010 39 [46 . 620 57 32. 68 75 [15 . 52 
1 4 [59 - 86] 22 55 630 40 [45 950 58 [31 . 79] 76 [14+ 51 
1 5 [59 . 77] 23 [55 + 23|| 41 [45 + 280 59 [30 . 90] 77 3. 50 
6 [59 . 67] 24 54 « 810 42 [44 - 59|| bo [go . oo 78 12. 48 
7 [59 . 56| 25 [54 + 38 43 [43 880 61 29 19 79 f. 45 
8 [59 . 42 26 3. 93|| 44 [43 . 160 62 |28. 17] 80 10. 42 
9 59 . 26| 27 53 . 56 45 42 . 43 63 27. 244819. 38 
10 [59 . 08] 28 52. 97 46 [41 . 68] 64 26. go] 82 | 8.95 
| 11 |58 . 89] 29 [52 .47|| 47 [40 . 92|| 65 25 . 36] g3 7.32 
112 [58 . 68| go 51. 960] 48 40. 15 66 24. 41 84 | 6. 28 
13 8. 46] 31 [51 + 43/ 49 [39 - 36|| 67 23. 45 855 23 
{ 24 58 . 22] 32 [50 . 88j] 5o [98 57]| 68 22. 480 86 | 4, 18 
| 25 [57 + 95] 33 [50 32% 51 [37 - 760 69 21. zo| 87 | g.. 14] 
{ 216 |57 . 67] 34 [49 + 74 52 30 . 94 70 20. 52| 88 | 2. og 
10 57 « 37] 35 149 + 151] 53 5 110071 19. 54 89 1 . Og} 
1 k 


Hence it follows, that 


As radius, or fine go“ 7 As co-fine of any paral. of lat, 
Is to the diff. of long. in miles, „ | Is to the diſt. run in miles in 
So is co-{ine of any paral. of lat, > << that lat. 

To the diſt. in miles between any | = | So is the radius, or fine of go? 


Two merid. in that paral. of lat. | To the diff. of long. in miles. 


From what has been ſaid, ariſes the ſolution of the following Problems: 


EXRXQOBLEM- 1, 


The Difference of Longitude between two Places both in one Parallel of 
Latitude being given, to find the Diſtance between them. 


Suppoſe a ſhip in the latitude of 49 go' North or South, fails directly 
Ealt or Welt until her diflerence of longitude be 3 go', and the diſtzace 


led be required ? 


By 
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1 


A 


D1ſtSarld /a. 4 


„ 
coανπα. 0 
Diff. Lon. 2 
LO — 1 «> 1 1 D E. * Dit 1 ON. 270 = 0 
1 DEp/g67t: . 
e, 78 Sine go 


By PROJECTION. 


With the fine of 9o“ in your compaſſes taken from the Plane Scale, 
and with one foot in P deſcribe the arch E and upon it ſet off the dif- 
ference of longitude 210 miles, and draw the lines P E and P Q to repre- 
ſent the two meridians ; and then E Q repreſent the Equator, and P the 
Pole. Again, with the fine comp. of the latitude 49“ go' viz. 40 go in 
your compaſſes, taken from the line of fines on the Plane Scale, and with 
one foot in P delcribe an arch, and the diſtance between the points, where 
it cuts the two meridians, being meaſured upon the fame ſcale of equal 
parts that the difference of longitude was, will be the departure 136,4 
miles, 

Or, thus : 

Draw the meridian A B, and with the chord of 60 in your compaſſes 
deſcribe an arch, and upon it ſet off the complement of the latitude 40* go' 
(taken from the line of chords) and ſet it off upon the arch as a courle in 
Plane Sailing, and draw the line A C as a diſtance, which make equal to 
the difference of longitude 210 miles ; then will the departure C D be the 
dliſtance 136, 4 miles, as before: this laſt method is preferable to the form- 
er, as we are not conſined to any particular ſcale, 

Reverſe this Problem, and ſuppoſe the diſtance ſailed in any parallel of 
latitude given, to find the difference of longitude. 

With the fine comp. of latitude in your compaſles delcribe an arch, up- 
on which ſet off the departure 16,4 miles, and through the points where 
it cuts the arch draw the lines P E and PQ; then with the fine of go? 
in the compaſſes, and one foot in the former centre P, deſcribe an arch to 
cut PE and PQ; then E Q being meaſured upon the ſmall ſcale of equal 
parts that the departure was, will be the difference of longitude 2 10 miles. 


By 
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A CTALQGCULATION 
To find the Departure. 


As radius — — — 90” 10,00000 
Is to the difference of longitude 210 2,32222 
So is co-{ine latitude — 49 30 9,8124 

12,13476 


1 0,00000 


To the diſtance or departure 136,4 2,13470 
By GUNTER. 


The extent from radius to ſine comp. latituce 40? go' on the line of fines, 
will reach from the difference of longitude 210 to the diſtance 136, 4 on 
the line of numbers. 


By INSPECTION. 


Find the fine comp. of the latitude among the degrees in table I. or II. 
and in the diſtance column, the difference of longitude, oppoſite to which, 
in the column of departure, 1s the diſtance required ; but as the co-lati- 


tude is 40? go,, therefore, « 
For 40 degrees you will fnd — — 135 
For 41 degrees you will find — _ 137.7 
The ſum is — — — 272,7 


Half is the diſtance required 


136,3 

This is done becauſe the table of difference of latitude and departure is 
ealculated only for ſingle degrees. 

By the reverle of the laſt problem, having the diſtance run in any par- 
allel to find the difference of longitude. 

Suppoſe a ſhip in latitude 49“ go N. or S. and long. 26* 45' W. fails 
directly W. 136, 4 miles, and her diff. of long. and long. in be required ? 


As co- ſine of latitude 49“ 30 9.81254 Long. left 26* 45 W. 
Is to the diſtance 136,4 2.13481 Diff. long. 3 go W. 

So is radius —— 10. ooo 
— go 15 W. 

12.138481 

9.81254 

To the difference of longitude 210 2.32227 


By INSPECTION. 


Look for the complement of the latitude among the degrees as if it was 
a courſe, and the departure in its column; right againſt which ſtands the 
diſterence 


* 
— 
5 wwe 


Was 
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diſſerence of longitude in the diſtance column. In the laſt Problem the 
ſhip is ſuppoſed to have ſailed due eaſt or weſt, in the ſame parallel of lat- 
itude; but in her courſe ſhe generally croſſes ſeveral meridians and parallels, 
and then arrives at a different latitude from that ſhe left; and, as it is plain 
by the foregoing table, that the miles which make a degree in one parallel, 
will not be the ſame as thoſe that make a degree in any other parallel, ly- 
ing on the {ame fide of the equator ; therefore, add both latitudes together, 
and take half their ſum for a mean or middle latitude ; which may be con- 
ceived as if the ſhip had failed in one latitude ; with which the difference 
of longitude may be turned into departure, and departure into difference 
of longitude, in the ſame manner as has been already ſhewn, for it will be 


As radius As the co-fine of the middle lat. 


Is to the difference of longitude, | 2 } Is to the departure, 
So is the co- ſine of the middle lat. & | 50 15 radius 
To the departure, To the difference of longitude. 


Having the difference of latitude and departure, the courſe and diſtance 
are found by Caſe VI. in Plain Sailing, 


CASE I. 


Required the bearing and diſtance between the Lizard, in latitude 49® 
57 N. longitude 5? 14' W. and the iſland of St. Mary, one of the 
Weſtern iſlands in latitude 3)“ N. and longitude 25* 6' W. ? 


Lizard's lat, 49* 57 N. 49” 57 Long. 5 14 W. 
St. Mary's lat. 37 oo N. 37 oo Long. 25 6 W. 
12 57 Sum 2) 86 57 19 52 
©) bo 
Mid. lat. 43 28 — 
Diff. in miles 777 90 oo 1192 diff. long. 


Co-mid. lat. 46 g2 


i The PROJECTION. 


Draw 
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Draw the meridian AE, with the chord of 60 deſcribe the arch P S; 
upon which ſet off 46“ g2', the complement of middle latitude, from 
Q to S ; through S draw the line AC==1192, the difference of longi- 
tude ; let fall the perpendicular C E, which will be the departure 86g ; 
upon A E let oft AD 777, the difference of latitude ; and upon D erett 
the perpendicular D G, and upon it ſet off the departure 86g ; join G 
and A, and it is done; for G A will be the diſtance 116g miles, and the 
angle GAD the courſe S. 48* 4 W. 


The CALCULATION. 


To find the Departure. To find the Courſe, 
As radius go? 10.00000| As diff. of lat. 777 2.89042 
Is to diſf. of long. 1192 3.07628 Is to radius go 10.00000 
So is co- ſine mid. lat. 43” 28' 9.86080jSo is departure 863,1 2.93708 
12.93708 12.93708 
10.00000 2.89042 


To the departure 863, 1 2.93708 To tang. of courle 18* 4 


! 


10.04666 


Norz. The courſe may be found 


To find the Diſtance, without the departure, by Middle 
Latitude Sailing, thus : 

As radius 10.00000] As the diff. lat, 777 2.89042 

Is to diff. latitude 777 2.89042|Is to diſt. long. 1192 3.07628 

So is ſec. of courſe 48? 4' 10. 17505 So is co- ſine mid, lat. 43* 28' 9.86080 

13.00547| 12.93708 

10.00000, 2.89042 


* . —— - - 5 — — 
* 14 8 * 
pre — — > w—_ — * — ' = 
223 : CE a — i _ — 
— Pi r 4 — 
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To the diſtance 1163 3.06547 To tang. of courle 48? 4' 10.046bb 


By GUNTER. 


 ——_o vo + enuf r & Wes 
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— 
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iſt. The extent from 46* g2', the complement of the middle latitude. 
to radius, on the line of fines, will reach from 1192 to 865 on the line of 
numbers. : 

2dly. The extent from radius or go? to 41 36' the complement of the 
eourle on the line of fines, will reach from 777 to 1169 on the line of 
numbers. 

gdly. The extent from 777 to 863, 1 on the line of numbers, will reach 


i 
from 45 to 48,4 on the line of tangents. 


—— ——— 
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By INSPECTION. 


. —— A 
— w__w=—Yg _ ny Pr 


Look for the complement of middle latitude, as if it was a courſe in 
Plane Sailing, and difference of longitude in the diſtance column : oppo- 
ſite to which ſtands the departure in its column. Iaving the difference 

of 


Poe 


— cams. 
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of latitude and departure, the courle and diſtance are found as in Caſes VI, 
and II. in Plane Sailing. 


Thus, taking J of the difference of longitude 1192 = 298, and as the 


complement of the middle latitucle is 46? g2', or nearly 464, I look over 


46 and 47, and againſt the diſtance ſtands 214,4 and 218 in the departure 
columns; which added together gives 432, 4; half is 216,2 ; this multi- 
plied by 4 gives 864,8, the departure. 


CASE U. 


Both Latitudes and Departure ſrom the Meridian given, to find the Courſe 
and Diftance, and Difference of Longitude, 


A ſhip in latitude 49 57' N. and longitude 5* 24' W. fails ſouth wel- 


\ terly, till her departure is 789 miles, and ſhe be in latitude 39 20 N.; 


I demand the courle, diſtance, and longitude ſhe is in ? 


Latitude left 49* 37 N. Latitude left 49* 57 N. 
Latitude in 39 20 N. Latitude in 39 20 N. 
Diff. of lat, 10 37 [Sum of latitude . 89 17 
bo 
Middle latitude 44 38 
In miles 637 90 oo 
Comp. of mid. lat. 45 22 


By CONSTRUCTION. 


Draw the meridian A D, from A to D ſet off the difference of latitude 
637 miles, and on D ere& the perpendicular D G, which make equal to 
the departure 789 miles. Draw the line A G, and that will be the diſt- 
ance 1014 miles, and the angle D A G the courſe 51* 5'. 

Again, draw E K parallel to A D, making the diſtance from AD equal 
to the departure DG 789, on A deſcribe an arch; take the complement 
of the middle latitude 45* 22' in your compaſles, from the line of chords, 
and ſet that off on the arch on the oppoſite fide of the meridian A D, 

through 


omar At = — 


- * 


- 
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through where that cuts the arch draw the line A E to cut the line K E 
in E, from E let fall the perpendicular E B, and it is done; for A E will 


be the difierence of longitude 1109 miles. 
By CA LEVLATION; 


To find the courſe it will be, 


To find the Diſtance it will be, 
As the diff. of lat. 637 2.80414|As the fine courle 51* 5 9.89101 
Is to radius 90 10. oOo Is to the departure 789 2.89708 
So is departure 789 2.89708 So is radius go“ 10.00000 
p 2.89708 12.89708 
ce 0 9. 89101 
To tang. courſe 51* 5 10.09294|To the diſtance 1014 3.00607 
To find the Ditlerence of Longitude it will be, 
As co-{ine middle latitude _ 44* 38' 9.85225 
Is to departure — — 789 2.89708 
So is radius — — 90 10.00000 
12.89708 
9.85225 
To diſterence of longitude — 1109 3.04483 
Longitude the ſhip ſailed from _ 5 24 W. 
Diff. long. 1109 miles, or _ 18 29 W. 
Longitude in _ — 23 53 W. 


NT EX. 


1ſt. The extent from the difference of latitude 637 to the departure 789 
en the line of numbers, will reach from radius, or 455 backward to 31 3 
the courſe on the line of tangents. | 

2dly. The extent from 51* 5' to radius or 90? on the line of ſines, will 
reach from the departure 789, to the diſtance 1014 on the line of numbers. 

gdly. The extent from the complement of middle latitude, 47 22 to 
radius or 90® on the line of fines, will reach from the depart N $9, to 
the difference of longitude 1109 on the line of numbers. ud 


By INSPECTION. 


Rute, With the difference of latitude and departure, find the courle 
and diſtance, as Cafes VI. and II. in Plane Sailing. 

2dly. Taking the complement of middle latitude as a courſe and the de- 
parture in its column, and the diſtance correſponding to theſe, will be the 
dliflerence of longitude, 


gdly. Taking 


wt 


MIDDLE -LATITUDE SAILING. 93 
L. taking a tenth of the departure 78, that is, 73,9, the neareſt number 
all to this is 78, 3, againſt the diſtance 101, which multiplied by 10 gives 
1010 ; whence the courſe by inſpection is S. 51 W. and the Giltance 

1010. 

Taking 45” 22 or 45” as a courſe, and a tenth of the departure 78,9 in 
its column, the neareſt is 78,5, in the diſtance column ſtands 111, which 
multiplied by 10 gives 1110 for the diflerence of longitude nearly, as before. 

01 
08 CASE III. 
00 
08 One Latitude, Courſe and Diflance given, to find the Difference of Lati- 
N tude and Difference of Longitude, 
= A ſhip in Latitude 42* go' N. and longitude 18* g1' W. fails S. E. 
7 by S. 391 miles, or 197 leagues ; I demand the latitude and longitude the 
ſhip is in? 
E . 
2 By PROJECTION. 
J — 
1 Wich the courſe and diſtance, find the difference of latitude and depar- 
- ture, as in Caſe I. in Plane Sailing, viz. Draw the meridian A D, and on 
wy A deſcribe an arch with the chord of 60, and upon it ſet off the courſe 
4 S. E. by S. or g points, through where that cuts the arch draw the line 
. A C, making it equal to the diſtance 591, from C let fall the perpendicu- 
lar CD; then will C D be the departure, and A D the difference of lat- 
itude 491 miles. g 
Draw the line E F paratlel to A D, making the diſtance from it equal 
55 to the departure. 
Take the complement of middle latitude 51* g6 from the line of chords 
de- in your compaſſes, and ſet it off on the arch on the other fide of the me- 


ridian AD, and, through where that cuts the arch, draw the line A B to 
cut the line E F in B, from B let fall the perpendicular on the line AD, 


and it is done; for A B will be the difference of longitude, 429 miles. 
H I Latitude 
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Latitude left 42? go' N. Middle latitude 38 24 

Difference of latitude 8 11 S. Comp. middle latitude 51 36 

Latitude in 34 19 N. Longitude left 18* 31 W. 

Latitude left 42 30 2 of longitude 6 59 E. 
Sum 76 49 [Longitude in 11 g2 W, 


From what has been faid, it will be eaſy to conſtruft any of the follow- 
ing caſes, as they are conſtructed the fame as in Plane Sailing: only ob- 
ſerving, that to find the difference of longitude you mult take the com- 
plement of middle latitude as a courſe in Plane Sailing, with this courſe 
and the departure find the diſtance, and that will be the difference of lon- 
gitude. | 


To find the fame by CALCULATION. 


To find the Difference of Lat. To find the Departure. 
As radius go? 10.00000| As radius 90? 10.00000 
Is to the diſtance 591 2.77159]|ls to the diſtance 591 2.77159 
So is co- ſine cou. 3 pts. 9.9198z1S0 is fine courle g pts. 9.74474 


— 


12.69 144 12.5163 
10.00000 10.00000 


To the diff. of lat. 491,4 2.69144 To the departure 328,3 2.51633 
To find the Difference of Longitude, 


Without the Departure it will be, | With the Departure it will be, 
As co-{1. mid, lat. g8* 24' 9.89415|As co- ſine mid. lat. 38* 24' 9.89415 


Is to fine courſe g pts. 9.74474/Is to departure 328.3 2.51627 
So is diſtance 591 2.771890 So is radius go? 10.00000 
12.516gg} I 2.51627 
9.39415 9.39415 


To Diff. of long. 419 2.62218|To diff. of long.419=6*59' 2.62212 


Long. left 18%g1' W. 


Whence the ſhip is in lat. 34* 19 N. and long. 11 32 M.. 


By GUNTER. 


1ſt. The extent from radius or 8 points to the complement of the 
courle, 5 points on the line marked S R, will reach from the diſtance 591 
to 491 the difference of latitude on the line of numbers. 
* edly. The extent from radius or 8 points to the courle, 3 points on the 
line S R, will reach from the diſtance 591 to the departure 328 on the 
line of numbers, ally, 
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odly, The extent from the ſine complement of middle latitude 51* 36 
to radius or 90 on the line of fines, will reach from the departure g28 to 
the difference of longitude 419 on the line of numbers. 


By INSPECTION. 


Rur. With the courſe and diſtance find the difference of latitude 
and departure, as in Caſe I. in Plane Sailing. 

2dly. Take the complement of middle latitude as a courſe and the de- 
parture in its column, and againſt it in the diſtance column ſtands the dif- 
ference of longitude. 

Thus, under the courſe g points, and againſt the tenth of the diſtance 
39125951 ſtand 49,1 and g2.8 ; theſe multiplied by 10 give 491 for the 
difference of latitude, and 328 for the departure, 

Now, taking the complement middle latitude 51? g6' or 51* as a 
courſe, and a tenth of the departure g28==32,8 in its column, (the neareſt 
is 32,6), againſt which ſtands 42 in the diſtance column; this multiplied 
by 10 gives 420 the difference of longitude nearly as before, | 


CASE IV, 


Courſe and Difference of Latitude given, to find the Departure, Diſtance, 
and Difference of Longitude, | 


4465525 $05 222 99000 


. 42 


Suppoſc a ſhip failing from the Lizard, makes, when the variation, lee- 
way, &c. are allowed for, her courſe S. 39˙ W. or 8. W. by S. half 


weſterly, and then by obſervation is in latitude 45? g1' N.; what is her 
diſtance run, and longitude in ? 


Latitude of the Lizard 495% N. —— 4957 N. 
Latitude by obſervation 45 31 N. — 45 31 


Difference of latitude 4 26 Sum of latitudes 95 28 


— 


60 Middle lat. 47 44 


In miles — 266 Co-middle latitude 42 16 
| By 
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By CALCU 


To find the Departure it will be, 
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e | 
To find the diſtance it will be, 


As the co-{ine courſe 39“ 9g.890z0[As the co- ſi. courſe 99? 9.89050 
Is tothe diff. of lat. 266 92.42488[ls to the diff. of lat. 266 2.42488 
So is ſine courle g9? 9.7988 7]So is radius go? 10.00000 
12422375 12.42488 

9.89050 9.89050 

To the departure 213,4 2.33325 To the Diſtance 342,3 2.53438 


To find the Diff. of Longitude. 
As co- ſi. of mid. lat. 4744 9.82775 


Is to the departure 215,4 2.33325 
So is radius 9oꝰ 10.00000 
12.93325 

9.82775 


To the diff. of long. 320,3 2.50350 


| Longitude in 


To find the longitude in, 
Lizard's longitude 6* 14 W. 
Diff. of lon, 320 miles or 5 20 W. 


10 34 W. 


By INSPECTION. 


By Plane Sailing, Caſe 2d. Find Diſt. and Depart. Then by Caſe gd, 
with the complemeat of Mid. Lat. (as courſe) and the departure, find the 
Diff, Long. in the Diſtance Column, 


CAS 


E V. 


Both, Latitudes and Diſtance given, to find the Courſe and Difference of 
Longitude, 


4 
Ea GA SEE ASS AASA. 


Suppole 


Suppoſe a ſhip runs goo miles N 


is her courſe and longitude in? 


To find the Courſe it will be, 
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Departure find the Diff, Long. in the 


gitude 10 16 
demand her diſtance ſailed, an 


97 


veſterly, from a port in 37 N. lat- 
itude, and longitude 10 25' W. until ſhe be in latitude 41“ N.; what 


Latitude left 37 o N. — 37 00 N. 
Latitude in — 41 00 N. — 41 00 N. 
Diff. of lat. — 4 0 Sum of latitude 78 = 

60 Middle latitude 39 o0 
In miles 240 co middle lat. 51 oo 


By CALCULATION. 


To find the Diff. of Long. it will be, 


As the diſtance goo 2.477120 As co-ſine mid. lat. 39?“ 9.89050 

Is to radius go 10.00000|[s to tang. courſe 36 52 9.87501 

So is diff. lat, 240 2.3802 10So is tilt. of lat. 240 2.38021 

12. 38021 12.2322 

2.47712 9.89050 

To the co- ſine cou. 36? 52' 9.90309] To diff. of long. 231, 2.36472 

Longitude left | 10* 25 W. | 

Diflerence of Longitude 3 52 W. 
Longitude in — — 14 17 W. 


By INSPECTION. 


By Plane Sailing, Caſe 4th find the Courſe, 
ure ; then by Caſe gd. with the Comp. 


By Caſe 2d. the Depart- 
of Mid. Latitude as Courſe, and the 
Diſtance Column, 


CASE VI. 
One Latitude, Courſe and Departure given, to find the Diſtance, Differ- 
"ence of Latitude, and Difference of Longitude, 


A ſhip fails E. S. E. from a certain port in latitude 30 10' S. and lon- 
E. until her departure from the meridian be 93) miles; I 
the latitude and longitude ſhe is in ? 
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To find the Diff. of Lat. it will be, 


As ſine courſe 6 pts. 9.96562 
Is to the departure 957 2.9809 i Latitude left 50* 10'S, 
So is co- ſine courſe 6 pts. 9.582840 Diff. of lat. 396, or 6 36 8. 
12.6375 Latiude in 56 46 8. 
9.96562 
To the diff, of lat. 96, 4 2.59813 
To find the diſtance it will be, 
As {me courle 6 pts. 9.96562|Latitude left 50* 10 8. 
Is to the departure 957 2.980910 Latitude in 56 46 8. 
So is radius | 10.00000) EEE 2/9 RO 
—— sum is 2106 36 
12. 98091 5 — 
9.96562 Mid. lat. 53 28 
To the diſtance 1036 3-01 529|Co-mid, lat. 36 32 


To find the Diff. of Long. it will be, Long. left is 10? 16'E, 
As co-fi. mid. lat. 53? 28' 9.77473\|Ditt. of long. 1608, or 26 48 E. 
Is to the departure 957 2.98091 
So is radius 10. ooo Long. in 3704 E. 
12.9809 1 
9.77474 


To the m. diff. of long. 1608 3.20618 


By INSPECTION. 


By Plane Sailing, Caſe gd. find Diſt. and Diff. Lat, Then by the fame 


Cafe, with the Comp. of Mid. Lat. (as courſe) and the Departure find the 
Diff. Long. in the diſtance Column. 


ASE VII. 


One Latitude, Diſtance failed, and Departure from Meridian given, to 
find the Courſe, Difference of Latitude, and Difference of Longitude. 


A ſhip in latitude 49 go' N. and longitude 14* 4o' W. fails fouth 
eaſtward 645 miles, until her departure from the meridian be 500 miles ; 
I demand the courſe Reered, and the latitude and longitude the ſhip is in ? 


10 
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« 
- 
* 
® 
: 
* 


— — 6 : 

To find the Courſe it will be, [To find the Diff. of Lat. it will be, 
As the diſtance 645 2.80956|As radius 10.00000 
Is to radius 10.00000{ls to the diſtance 945 2.80950 


So is the departure 5600 2.69897 So is co-fine cou. 50% 0 9.80043 


12.6989 12. 60999 
2.80956 10.00000 


To ſine courſe 50? 50' 9.88941|To the diff, of lat. 407:3 2.60999 


Lat. left is 49* g9' N. Latitude left 49* 30 
Diff. lat. 407, or 6 47 S.] Latitude in 42 49 


— — — 


Latitude in 42 43 N. Sum is 92 13 
Middle latitude 46 ob 
Co-middle latitude 43 54 
To find the Diff. of Long. it will be, N 
As co- ſine mid. lat. 46* 6' 9.84098 Longitude left is 14 40 W. 5 
Is to the departure 350 2.69897 Diff. of long. 721, or 12 o1 E. ö 
So is radius 10.00000 
| | — ———|Longitude in 2 39 W. 
: 12.69897 
9.84098 
To the diff, of lon, 721 1 2.85799 


By INSPECTION. 


By Plane Sailing, Caſe 5th, find the courſe. By Caſe gd. find Diff. 
Lat, and by the fame cafe, with Comp. of Mid. Lat. (as courſe) and the 
Departure; find the Diff, Long, in the Diſtance Column. 
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FJILANE SAILING, as has been before obſer ved, ſuppoſes the earth 


and ſea to be in the form of a bowling green, on which the meridians 
are parallel, and the degrees of latitude and longitude equal in all places ; 
but the earth and ſea compoſe a round body, or globe, on which the degrees 
of latitude are equal in all places, and the degrees of longitude decreaſe 
from the equator m proportion to the {ine complements of the latitudes, 

Though the meridians all meet at the poles, and the parallels to the 
equator continually decreaſe, and that in proportion to the co-ſines of their 
latitudes ; yet in old ſea-charts the meridians were drawn parallel to each 
other, and, conſequently, the parallels of latitude made equal to the 
equator, and ſo a degree of longitude on any parallel, as large as a degreee 
on the equator : allo, in theſe charts, the degrees of latitude were {till re- 
preſented (as they are in themſelves) equal to each other, and to thoſe of 
the equator ; by thele means the degrees of longitude being increaſed be- 
yond their juſt proportion, and the more ſo the nearer they approached 
the poles, the degrees of latitude at the fame time remaining the ſame ; it 
is evident places muſt be very erroneouſly marked down upon thoſe charts, 
with reſpect to their latitude and longitude, and, conſequently, their bear- 
ings from one another mult be very falſe. 

To remedy this inconvenience, fo as {till to keep the meridians parallel, 
it is plain we mult protract or lengthen the degrees of latitude in the fame 
proportion as thole of longitude are, that ſo the proportion in eaſting or 
welting may be the fame with that of northing or ſouthing; and, conſe- 
quently, the bearing of places from each other to be the fame upon the 
chart as upon the globe itfelf, 

The citticulty in conſtruQing a true ſea-chart conſiſts in finding a pro- 


per manner of applying the ſurface of a globe to a plane; which, Mr, 


Watcur, an Evghſhman, by an ingenious conception, happily accom- 
plithed. 

He conceived the ſurſace of this globe to {well like a bladder While it 
is blowing up from the equator towards the poles, proportionally in lati- 
rude as it does in longitude, until every part of its ſurface meet that of a 

CONcave 
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concave cylinder impreſſed on it, whoſe diameter was equal to the globe's 
diameter. The e being thus confined, the parts towards the 
poles mult be exten ed, both in latitude and longitude, to fill up the cyl- 
inder, or figure, in the form of a rolling ſtone, and impreſs on its concave 
ſurface the lines drawn on the ſurface of the globe, This cylinder being 
cut on one of the meridians, from north to ſouth, and laid open, would 
reprelent a true ſea- chart, the parts of which bear the ſame proportion to 
one another as the correſponding parts of the globe do, and on which all 
the lines will be right lines; having every parallel of latitude on the 
globe increalſed till it is equal to the equator ; and ſo the diſtance of the 
meridiins in theſe parallels will become equal to their diſtance at the equa- 
tor; conſequently, the meridians on the chart are expreſſed by parallel 
right lines. 

Alio the meridians being lengthened as the parallels are increaſed, every 
degree of latitude is lengthened in the fame gs 4g as the degrees of 
longitude are increaſed ; therefore the diſtance of the parallels of latitude 
grow wider and wider as they approach the poles, 

Mr, Gzaxard MEercaTtOR, a Fleming, in 1556, publiſhed a ſimilar 
chart; but in what manner it was conſtrutted he did not ſhow ; neither 
were thoſe degrees in their true proportion; whence called Mereator's 
Chart, 

Mr. Wz1cur, in 1599, publiſned the principles of the True Sca- 
Chart, and how to conſtrutt it on the following prufciples, viz, 

That the diſtance between any two meridians at the equator 1s in pro- 
portion to their diſtance in any parallel of latitude, as the radius is to the 
co-line of that latitude : 

That any part of a parallel of - latitude is to a like part of the meridian, 
as the radius 1s to the fecant of that parallel : | 

And, that the diſtance of any parallel of latitude from the equator is 


f equal to the ſum of the ſecants of all the arches between the equator and 
; that parallel, 
| From theſe principles, Mr. Warchr ſet about forming a table, by the 
t continual additions of ſecants of all the parallels of latitude, beginning 
i with one minute, which he made radius, and thereto adding the ſecond pa- 
- rallel of 2 minutes, and to the ſum of theſe two, the ſecant of 3 min- 
utes, &c, The table thus formed, is that which is commonly called the 
. Table of Meridional parts, (ke Table III.) by means of which a true nau- 
8 tical chart may be conſtrutted, called Mercator's Chart, and all the Caſes 
r in Wr1GuT's, commonly called Mercator's Sailing, conſtructed and calcu- 
. lated. 
e As this table contains the meridional parts for every degree and minute 
WT © thc quadrant, from the equator to the poles, it will be eaſy to find the 
. aridioual parts correſponding to any parallel of latitude, as for example: 
. * Required the meridional parts correſponding to the latitude 335 455 
[+ „ Look in the top of the table for 33, marked 33d, and in the right or left 
| hand columns, marked (M), under the degrees 3g, and oppoſite the min- 
it ascs 45 ftands 2159, the meridional parts belonging 335 4. 
A When the given latitades are both north or both fouth, the meridional 
4 | Ulterence of latitude is found by ſubtracting the meridional parts of the 


eller latitude from tho of the greater, 
Required 
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Required the meridional difference of latitude between the Lizard, is; 
latitude 49* 57' N. and the Iſland of St. Mary's in latitude 33 N ? 


The Lizard's latitude 49®* 57' N. meridional parts 3470 
St. Mary's Latitude 37 oo N. meridional parts 2393 


Meridional difference of latitude 1077 


When the latitudes are one north, and the other ſouth, the meridional dif. 
ference of latitude is found by adding the meridional parts correſponding 
to both the latitudes together, 

Required the meridional difference of latitude between Cape Verd, in 
latitude 14* 46' N. and the Cape of Guod Hope, in latitude g4* 29' S.? 
Cape Verd's latitude 14* 46' N. meridional parts 896 
Cape of Good Hope's 34 29 S. meridional parts 2207 


Meridional difference of latitude 3103 


The ſeveral caſes in Mercator's Sailing are worked by geometry, trigono- 

, Gunter's Scale, and the tables of difference of latitude and depar- 

rl Exaftly in the fame manner as thoſe in Plane Sailing, by only con- 

fidering the meridional difference of latitude, as if it was the proper dit- 

ference of latitude, and the difference of longitude as the departure : for it 

is no more than enlarging the proper difference of latitude, fo as to be equal 

to the meridional diflerence of latitude ; then will the difference of longi- 

tude bear the {ame proportion to the departure, that the meridional difter- 

ence of latitude does to the proper difference ; tor, in the following figure, 
(Which is the firſt Cale in Mercator's Sailing): 

Let MI repreſent the meridional and M I the proper difference of la. 
titude, 'TH the difterence of longitude, IO the departure, MO the diſtance, 
and the angle MH, or IMO, the courſe ; then will MI be in proportion 
to IO, as MT is to TH; and the contrary. 

Wherefore, as the proper difference of latitude is to the departure, ſo is 
the meridional difference of latitude to the diſſerence of longitude ; and, 

As the meridional difference of latitude is to the difterence of longitude 
ſo is the proper difference of latitude to the departure. 

Since by lengthening or ſhortening the ſides of a triangle does not alter 
the angles, the departure may be reduced into difference of longitude, and 
difference of longitude into departure. 

In all the Caſes {fave the firſt) in Mercator's Sailing, the courſe, diſtance, 
difference of latitucz and departure, are found in the fame manner as thoſe 
in Plane Sailing ; and then the difference of longitude may be found by 
either of the following proportions, viz. (ſee the oppoſite figure.) 


By making the enlarged Diſtance By making meridional Difference 


M H radius, it will be, of Latitude M T radius, it will be, 


As the co-fine of the courſe . As radius 

Is to the merid. diff. of latitude = | Is to merid. difference of latitude 

So 1s the fine of the courle J] Sois the tangent of the courſe 

Jo the diff. of longitude; To the difference of longitude. 
But 
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But in the firſt Caſe, it will be, 
As the merid. diff, of lat, MT 


Is to radius 
So is the diff, of longitude TH 


To the tangent of the courſe ; 


As radius 
Is to the proper dift. of lat. MI 
So is the ſecant of the courſe 


To the diſtance M O. 


Or, when the courſe is found, you may ſay, As the co- ſine of the courſe 
is to the proper difference of latitude, fo is radius to the diſtance, 


/ 


CASE I, 


a N 


The Lalitudes and Longitudes of two places given, to find the direcł 
Courſe and Diftance between them. | 


Required the bearing and diſtance between the Lizard, in latitude 49* 
57'N. longitude g* 14' W. and the Iflandof St. Mary's, one of the Welt- 
ern Iſlands, in latitude 37“ N. and longitude 25 00 W. ? 


Lizard's lat. 49* 57' N. meridional parts 3470 long. 5* 14' Wi 
St. Mary's 37 oo N. meridional parts 2393 long. 25 o W. 


Diff, of lat. 12 578777 Diff. 107 Diff, 19 52281192. 


By PROJECTION. 


Lizard 


[ 4 Dep ” SS 
Iv $0 Mary's 


X Longitude 1192. 


; _ the meridian MT — 1077, the meridional differenee of latitude, 
nd M 1 = 99%, the proper difference of 1:titude, perpendicular to MT; 


cw TH and 1 O, and make TH 11 92 miles, the diſſerence of longitude ; 
Join 
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Join H and M; then will the angle T M H be the courſe S. 47 54' W. 
and O M the diſtance 1159 miles, 


By CALCULATION. 
To find the Courſe, it will be, To find the Diſtance, it will be, 


As mer. diff. of lat. 1077 g.03222|As radius go? 10.00000 
Is to radius 90? 10.00000[Is to prop. diff. lat. 77 2.89042 
So is diff. of long. 1192 3.076280 So is ec, of courſe 4754 10.1736; 
13-07628 13.06407 

3.03222 10.00000 


To tang. of cou. 47* 54 10. 04 406 To the diſt. 1159 9.06407 
By GUNTER, 


1ſt. Extend from the meridional difference of latitude 1077, to difference 
of longitude 1192, that extent will reach from radius, or 45*, to the 
courle 47 54' on the line of tangents, # 

2d. Extend from radius, or go?, to the complement of the courſe 42 Ob 
on the line of ſines, that extent will reach from 777 to 1159 on the line 
of numbers, 8 


By INSPECTION. 


By Plane Sailing, Caſe 6th with the Meridional Diff. Lat, and Dif, 
Long. (uſed as the true Diff. Lat. and Depart.) find the Courſe ; then by 
Cale 2d. with the Courſe and true Diff, Lat, find the Diſtance and De- 

arture. 

In the latitude column I look for n of the proper difference of latitude, 
which is 49,7. the neareſt is 99,6, againſt this ſtands 116 in the diſtance 
column, and 86, 2 in the departure column, which multiplied by 10 gives 
1160 and 862 nearly, the fame as that found by calculation, 


CASE II. 


Both Latitudes and the Departure from the Meridian given, to find the 
Courſe, Diſtance, and Difference of Longitude. 

A ſhip in lat. 49* 57' N. and long. 5* 14' W. fails S. weſtward, 
until her departure from the meridian» be 789 miles, and then by obſerva. 
tion is in the lat. 99* 20 N. required her courſe ſteered, diſtance run, and 
longitude in ? 


Lat. left 4937 Merid. parts 3470 A 
Lat. in 39 20 Merid. parts 2571 2 
Diff, of lat. 10 g9qz=637 miles Dill. 899 Q 
- 
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By PROJECTION. 


With the. proper difference of lat, and T—_— project the ſame as in 
Caſe VI. in Plane Sailing; extend the meridian A E to B, and make AB 
equal to the meridional diff, of lat. and draw a line parallel to the depar- 
ture DE; produce the diſtance A D to cut this parallel; and C B will 
be the difference of longitude. Hence the angle BA C will be the courſe, 
8. 50% 05' W. D A the diſtance 1014, and BC the difference of longitude 


1114 miles, 


To find the fame by CALCULATION, 


As the pr. diff. of lat. 63) 2.80414|As radius 45* 10.00000 
Is to * 9oꝰ 10.00000|Is to diff. of lat. 637 2.80414 
So is the departure 389 2.89708 So is ſec. courſe 31 05' 10. 20191 
p 2.89708 13.00605 

2.80414 10.00000 


To tang. courſe 31 05' = 10.09294|To the diſtance 101 4 3.00605 


As tangents radius 455 10.00000}Longitude left 5? 14 W. 
Is to mer, diff. lat. 889g. 2.95376 Diſt. of long. 1114 = 18 34 W. 
So 1s tang, courſe 51,5 10. 09292 


Longitude in 23 48 W. 


13.04668 _ 
10.0000 Her courſe is S. 51? 05' W. and 
[diſtance 1014 miles. 


L To diff. of long. 1114 3.04668] Nore. The diff. of long. may be 


found by faying, As prop. diff. of 
lat.: dep. : ; merid. ws, of lat.: diff. 
of long. 


By GUN T E R. 


1ſt, The extent from diff. lat. 637, to dep. 789, on the line of num- 
bers, will reach from radius, or 435, to 31 05', the courſe on the line of 
tangents, 

2dly, The extent from radius to comp. courſe g8? 355, on the line of 
ines, will reach from diff. lat, 637, to 1014, the diſtance of the line of 
numbers, 
| 3dly. The extent from co-courſe 38? 55' to ſine courſe 51* 05' on the 
line of ſines, will reach from merid. diff, lat. 899, to 1114 the diſſerence 
of longitude on the line of numbers. 


By INSPECTION. 


By Plane Sailing, Caſe VI. find the courſe. By Caſe II. with courſe 
and true diff, lat. find the departure; and with courſe and merid. diff. lat. 
in the ſame manner find the Auf. long. in the departure column. 
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CASE III. 


Both Latitudes and Courſe given, to find the Diſtance, Departure, and 
Difference of Longitude, 


A ſhip from the Lizard makes her courſe S, 39 W. and them*by ob. 


ſer vation is in latitude 4 5 31 N.; required her diſtance run, and long; 
tude in ? | 


Lat. of the Lizard 497 57' N. Mer. parts 3470 
Lat. by oblerv. 45 41 N. Mer. parts 3074 


Dif. 4 6 = 266 m. diff, 396 


75 - 
2 © 


1 


erbcerto n. 


Draw a meridian A B, the upper end A will repreſent the ſhip's place 
in her firſt latitude, 

Take the proper difference of latitude 266 in your compaſſes, and with 
one foot in A, the ſhip's place, lay the other upon the meridian from A 
to E; take the merid. diff, of latitude 396 in your compaſles, and with one 
foot in A, the ſhip's place, as before, lay the ether upon the meridian at 
B; and upon theſe two points raiſe the perpendiculars D E and CB; a 
line drawn from the ſhip's place making an angle with the meridian equal 
to 99* the ſhip's courle, will cut the two perpendiculars at D and C; 
the tirſt will be the departure, which terminates the diſtance A D 342. 
anc. the other will be the diſterence of longitude C B == g21 miles. 

From what has been faid, it is plain, that any caſe in Mercator's Sailing 
may be projected as a right-angled triangle, by only conſidering the difter- 
ence of longitude, or departure, as the baſe ; the meridional. or prop”! 
difference of latitude, as the perpendicular, the hypothenule cut by the de- 
parture, as diſtance ; and the angle which that makes with the perpendic- 
ular, the courſe ; for in all caſes in Mercator's Sailing, the meridional dit. 
ference of latitude bears the ſame proportion to the difference of longituch, 
that the proper difference of latitude does to the departure. 

Theſe inſtructions being well underſtood, will be {ufficient to inform the 
learner how to conſtruct any of the following caſes : 
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By CALCULATION, 


To find the Diſtance. To find the Diff. of Longitude. 
As the co-ſine courle 99% q.89050[As the co-fine courſe 99* 9. 89050 
Is to the diff, of lat. ab66 ©2.42488[Is to mer. diff. of lat. 396 2.599770 
So is radius 10.00000[S0 is fine courſe 390 9.79887 
12.42488 12.9637 
9.89050 9. 89030 
To the diſtance 342, 2.334380 To the diff. of long. 320, 2.50607 


0 


Lizard's Longitude left 3 14 W. 
Difterence of long. 321; or 5 21 W. 


Longitude in 10 35 W, 
By GUNTER. 


iſt, The extent from co- ſine courſe 51*, to radius on the line of fines, 
will reach from the proper difference of latitude 266, to the diſtance g42.3 
on the line of numbers. oy 

2dly. The extent from co-ſine courſe 310, to fine courſe 397 on the line 
of fines, will reach from the meridian difference of latitude 396, to the dif- 
ference of longitude 321, on the line ot numbers. 


By INSPECTION. 
Under the courſe 397, and againſt half the diff. of lat. 19g, ſtands 1 7! 


in the diſtance column, and 109,6 in the dep. column, which being doub- 
led is 342, the diſtance, and 21 5,2 the departure; under the ſame degrees, 
and in the latitude column, look for half the meridian difference of latitude 


198, againſt that, in the departure column, ſtands 160, f3 doubled is 321, 
the difterence of longitude nearly, as before. 


CASE: IV. 


One Latitude, Courſe, and Diſtance given, to find the Difference of Lati- 
: tude, and Difference of Longitude. 


A ſhip in latitude 42* go' N. and longitude 18 g1' W. fails S. W. by 
S. 591 miles; I demand the latitude and longitude the ſhip 1s in ? 


To find the Difference of Latitude it will be, 


10.00000! Lat. left M { 2822 
parts. 
2194 


34 19 NI. diff. lat. 628 


As radius 420 
Is to the diſtance 591 2.77159] Diff, lat, 491 8 11 
So is co- ſine courle g pts. 9.91985 

——]|Lat.in 


12.69144 
10.00000 


To the diff, of lat. 491.4 2.69144 
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To find the Diff. of Long. it will be, 


As co- ſt. cou. g pts. 9.91985} Lon. left 18*%g1' W 
Is to M. diſt. of lat. 628 2.79790 D.lo.420==7 oo W 


So is S. courſe 3 pts. 9.74474 © 
—— Long. in 25 91 W 7 

2 = 

12.54270 = 

9.91985 2 

; — 

To diff. of lon. 419, 6 2.62283 — > 

/ ng 


X Long. 
By G UNTER 


iſt. The extent from radius to 5 points, the comp. of the courſe on the 
line marked.S R, will reach from the diſtance 59t, to the difference of lat. 
itude, 491,4 on the line of numbers. | | 

2dly. The extent from co-courle 33 points, to the courle g points on 
the line marked SR, will reach from the meridian difference of latitude 
628 to the difference of longitude 419, 6, on the line of numbers. 


By INSPECTION. 


Under the courſe g points, and oppoſite a tenth of the diſtance 59, in 
the latitude column, ſtands 49,1, which multiplied by 10 is 497, the dif- 
ference of latitude ; then fin 1 of the meridian difference of latitude 157, 
in the latitude column, againſt which ſtands 105 in the departure column, 
which multiplied by 4, gives 420, the difference of longitude, | 


. 
Both Latitudes and Diſtance given, to find the Courſe and Difference if 
Longitude, 
If a ſhip runs goo miles N. Weſterly from 
a port in latitude 37“ N. and longitude 100 X Long: 


quired the courle ſteered and longitude in ? 
Latitude left 99 N. *Merid. parts 2393 


25 W. until ſhe bein latitude 41? N.; re- 
Latitude in 41 N. Merid. parts 2702 N 


Dep 


Diſt. 42240 M. diff, long. 309 m. 


MERCATOR'S SAILING. - Ic9 


By CALCULATION. 


To knd the Courſe. To find the Diff. of Longitude, 
As the diſtance goo 2.47712]As co-ſi. courſe g6* 52' 9.90311 
Is to radius 10.00000|Is to mer. diff. of lat. 09 2.48996 


So is pro. diff, of lat. 240 2.38021|S0 is line courle 36" 52 9.77812 


12.38021 12.26808 
2.47712 9.90311 
To the co-fi, courſe 36˙ 52 9.90309\To the diff, of long. 231,7 2.30497 
* T= © 0 ! 
Longitude left 10? 25 W. 
Diff. of long. 292, or 3 82 W. 
Longitude in 14 1 W. 


By GUN T E R. 


iſt, The extent from the diſtance goo, to the e . difference of lati- 
tude 240, on the line of numbers, will reach from radius or go?, to 338 
the complement of the courſe, on the line of fines, ; 
2dly.” The extent from co-courſe 53? 8', to courſe g6* 52', on the line 
of ſines, will reach from the meridian difference of latitude gog, to the dif- 
ſexence of longitude 231,7, on the line of numbers, 


By INSPECTION. 


With the diſtance and difference of latitude find the courſe by Caſe IV. 
of Plane Sailing ; then in the latitude column belonging to this courſe, 
find the meridian difference of latitude : againſt which, in the departure 
column, will ſtand the difference of longitude, and againſt the true diff. 
lat, the departure, | | 

In the latitude column, find half the meridian difference of latitude 1 54,5 
the neareſt to it is 154,1; againſt which, in the departure column, ſtands 
116,1, which doubled is 232, 2, the difference of longitude nearly, as be- 


v*o 
Us „ 


CASE VI. 


One Latitude, Courſe, and Departure given, to find the Diſtance, Differ- 
ence of Latitude, and Difference of Longitude, | 


A ſhip fails E. S. E. from a 
certain port in latitude 30 10' | , 
S. and longitude 10 16' E. 2 
until her departure from the 
meridian be 957 miles; I de- 
mand the diſtance failed, and - 
the latitude and longitude ſhe 


IS in ? 
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To find the Diſtance it will be, 1 To find the Diff. of Lat. it will be, 


As the fine courſe 6 pts. 9.96362 As ſine courſe 6 pts. 9.96562 
Is to the departure 957 2.98091|ls to the departure 957 2.98091 
So is radius 10.00000[S0 is co- ſi. courſe b pts. 9.58284 


* 
— 


12. 98091 12.6375 
9.96562 9.96562 


— en —_— ere nome 


To the diſtance 1036 3.015291 To diff. of lat. g96=6* 36 2.59813 


To find the Diff. of Longitude, Lat. left zo“ 10 S. mer. pts. 3490 
As co- ſine courſe 6 pts. 9.58284 Lat. in 56 46 S. mer. pts. 4157 
Is to mer. diff. of lat. 667 2.82413 1 .. 2 
So is fine courſe 6 pts: 9.96562 Merid. difference of lat. 667 


— — 


Long. left 10* 15 E 
12.78975|-:; 8 
9.58284 Diff. of long. 1610 = 26 50 E. 

Longitude in 37 6 E. 


To diff. of long. 1610 3.2069 | 


1ſt. The extent from 6 points to radius, on the line marked § R, will 
reach from the departure 957, to the diſtance 1036 on the line of numbers, 

adly. The extent from 6 points to 2 points, on the line marked S R, 
will reach from the departure 937, to the difference of latitude 396, on the 
line of numbers, 


gdly. The extent from 2 points to 6 . on the line marked - S R. 
will reach from the meridian difference of latitude 667, to the difference of 


' longitude 1610, on the line of numbers. 
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By INSPECTION. 


* 


By Plane Sailing Caſe III. over the courſe of 6 points, and againſt . 
fifth of the departure 191,4 ſtands 79,2 and 207, which multiplied by 5 
gives 396, the difference of latitude, and 1033 for the diſtance, Then, by 
Caſe II. in the latitude column, find a tenth of the meridian diſterence of 
latitude 66,7, the neareſt to that is 66,6 ; againſt which, in the departure 
column, ſtands 160,8, which multiplicd by 10 is 1608, the difference ol 


longitude. 
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MERCATOR 


CAS 


One Latitude, Diſtance ſailed, and Departure from the Meridian given, 


S SAILING, 


E VII, 


to find the Courſe, Difference of Latitude, and Difference of Longitude. 
A ſhip in latitude 49* go' N. and 5 


longitude 14* 40 W. fails S. eaſt- 
ward 645 miles, until her departure 
from the meridian be 300 miles, Re- 


quired the courle ſteered, and the lat- 
itade and longitude ſhe is in? 


To find the courſe it will be, 
As the diſtance 645 


Is to radius go? 
So is departure 300 


2.80956 
10.00000 


2.69897 


12.69897 
2.80956 


To fine courſe 50? 30 9.88941 


To find the Diff. of Long. it will be. 


As co ſine courle 50? 5o' 9.80043 
Is to m. diff. of lat. 588 2.76938 
So is fine courſe 30 5o' 9.88948 

1 2.65886 


8.80043 


XLat. 


— 


XLong 
To find the Diff. of lat. it will be, 


As ſine courſe 50? 50' 9.88948 
ls to the departure 500 2.698997 


12. 49940 
9.88948 


Lat. left 49“ 30 N. M. pts. 3428 
Lat. in 42 43 N. M. pts. 2840 
Mer. diff. lat. 588 


As pro. diff. of lat. 407, 3 2.60992 


To diff. of lon. 32 1,821 2* 2' 2.85843 
Long. left. 14 40 


Long. in 


2 38 W. 


Is to departure 500 2.6989 
So is m. diff. of lat. 588 92.7693 
5˙46835 
2.60992 
To diff. of long. 121,8 2.85843 


Hence the ſhip's courſe is S. 50* 50' E. or S. E. I eaſt nearly, and ſhe 
is in the latitude of 42* 43' N. and long. 2 38 W. 


1 By G. UNT E R. 


1ſt, The extent from the diſtance 645, to the departure 500 on the line 
of numbers, will reach from radius to 50* 50', on the line of fines. 
39* 10“, on the line of fines, will 
difference of latitude 407, on the line 


2dly. That extent from 50? 50 to 
reach from the departure goo, to the 
of numbers. 


111 


So is co- ſi. courſe 30“ 0 9.80045 


To diff. lat. 407,3z=6? 47/ 2.60992 
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ally. The extent from 39 10 to 50? 300, on the line of fines, will 
reach from the meridian dillerence of latitude 588, to*the difference of lon. 


gitude 722, on the line of numbers, 


By INSPECTION. 


By Plane Sailing, Caſe V. find the Courſe : By Caſe I. find the true 
diff. latitude ; and by Caſe II. with the courle and mer. difference latitude 


find the difference longitude in the departure column. 


In the latitude column, ſeek I of the meridional difference of latitude 
146, the neareſt is 146,6 ; againſt which, in the departure column, ſtands 
181,1 which multiplied by 4 is 724, 4 the difference of longitude. 

Having in the precediag parts ſhewn how to work the moſt uſeful 
problems ia Middle Latitude and Mercator's Sailing; I ſhall now work 
the four following caſes both by Middle Latitude and Mercator's Sailing, 
in the manner I generally teach perions who are of age, and youth of good 
abilities; eſpecially if they are limited to a ſhort time; and I believe they 
are all that can well happen at ſea. 


The following four Cafes are worked by Middle Latitude and Mercator's 
Sailing. 


The Latitudes and Longitudes of two places given, to ſind the Courſe and 
Diſtance between them. 


Required the bearing and diſtance between the Lizard in latitude 497 57, 
N. longitude 5* 14 W. and the Ifland of St. Mary's one of the weſtern 
Iſlands, in latitude g7* N. and longitude 25* 6 welt ? 

Lizard's lat. 49* 57 N. Merid. pts. 34750 Lon. 5* 14 W. 
St. Mary's lat. 37 N. Merid. pts. 2393 Lon. 25 ob W. 


Diff. of lat. 12 57==777 miles. Dif.1077 Diff. 19 5221192 miles. 


Sum of lats. 2)86 57 


Mid. lat. 43 28 
From go oo 


Comp. mid. lat. 46 32 
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By PROJECTION. 


By Mercator's Sailing. By Middle Latitude Sailing. 
Draw the meridian M T=1077 Draw the meridian AB, with the 
the meridian diff. of lat. and MI chord of 60“ delcribe the arch PS, 
=777 the proper diff. of lat. per- upon which ſet off 46 g the comp. 
icular to M draw T H and of middle latitude from Q to 8; 
D. Make T M=1192 miles, the through S draw the line AN==1 192 
Uiference of longitude, Join H and miles the diſference of longitude. Let 
I, tei will the angle MI be the fall the perpendicular NB, which 
. are 3. 47 84 W. and O M the will be the departure 863. Upon 
8 Giitance 1139 miles. AB ſet off AC 777 miles, the dif- 
. ference of latitude; and upon C 
I ereC the perpendicular CD, and up- 
5 on it {et oiF the departure 865. | | 
. Join D and A, and it is done; for | 
8 DA will be the diſtance 116g miles, 
: and the angel CAD S. 48? 4 W. 
2 By CALCULATION 
By Middle Lat. Sailing. By Mercator's Sailing, 
| . As radius 90? 10.00000|5 the m, diff. of lat. 1077 3.03222 
| Is to diff. of long. 1492 3.07628 Is to radius ge* 10.00000 


So is co-ſi. m. lat. 43* 28 9. 86080 S0 is the difl. of long. 1192 8.07628 


- 


oN 


1 12.93708 13.07628 
Io. oooοο | 3-03222 
To the departure 865,1 = 2.93708|Tang. of cou. 47" 1 10. 04406 
As diff. of lat. 777 | 2.89042|\5 radius 10.00000 
$, Is to radius 90? 10.00000|1s to the p. diff. of lat. 777 2.89042 
So is the departure 863, 1 2.9g708[S0 is ſec. of cou. 47 54 10:17365 
12.93708 13.00547 
z 2.89042 10.00000 


To tang. of courſe 48* 4' 10.04666tTo the diſt. in miles 1159 3.06407 


As radius 10.0p606| Norte. The courſe may be found 
Is to the diff. of lat. 777 2.89042|by Middle Lat. Sailing without the 
So is ſec. of courle 48* 4 18. 9000 Departure; thus, 


As diff. of lat. 777 2.89042 | 

13.065547 Js to diſt. of long. 1192 3.07628 1 

10. 17505 So is co- ſi. mid. lat. 43 28' 9.86080 ' 
To the diſtance 1163 3.06347 12. 93708 
2. 89042 

To tang. courſe 48“ 4 10. 04666 


Y By ; ö 
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By GUNT E R. 


BY MIDDLE LATITUDE SAILING. 


iſt. Extend from radius or go“, to 46* g2' the comp. mid. lat. on the 
line of fines, that extent will reach from the difference of long. 1192, to 
the dep. 863, on the line of numbers. 

2dly. Extend from the diff. of lat. 77) to the dep. 865, on the line of 
numbers, that extent will reach from radius or 45?, to the courſe 48* 4' 
on the line of tangents, 

gdly. Extend from the courſe 48* 4', to radius or 90?, on the line of 
ſines, that extent will reach from the departure 865, to the diſtance 1163 
mules, on the line of numbers, 


By MERCATOR. 


1ſt. Extend from merid. diff. of lat. 1077, to diff. of longitude 1192 
on the line of numbers, that extent will reach from radius or 45*, to the 
courſe 47 54' on the line of tangents. 
2dly. Extend from radius or o', to the comp. of 42* b' on the line of 

ſines, that extent will reach from the prop. diff. of lat. 977, to the diſtance 
1159, on the line of numbers. 


By INSPECTION. 


BY MIDDLE LATITUDE SAILING. 


Look for the comp. of mid. latitude, as if it was a courſe in Plane Sail- 
ing, and difference of longitude in the diſtance column, oppoſite to which 
will ſtand the departure in its column. Having the difference of latitude 
and departure, the courle and diſtance is found as in Caſe VI. in Plane 
Sailing. 

Thas. taking 2 of the difference of longitude 1192 = 298, and as the 
comp. of middle latitude is 46* g2' or nearly 464 ; I look over 46* and 
47%, and againſt diſtance 298 ſtands 214,4 and 218 in the departure col- 
umns ; which added together gives 432,4, half is 216,2, this multiplied by 
4, becauſe the difference of longitude was divided by 4, gives 864, 8, the 
departure: Then by Cafe II. with the courſe and 2 the dif. lat. find the 
diſtance and departure. IIence the courle is S. 48 W. and diſtance 1164 
miles. 


By MERCATOR. 


By Plane Sailing, Cafe VI. with the merid. diſt. lat. and diff. long, find 
the courſe. By Caſe II. find the diſtance, Over 48* in the latitude col- 
umn, I look tor the m of the proper diflerence of latitude, which is 77-7 
the neareſt is 77,6, againſt this ſtands 116 in the diſtance column, which 
multiplied by 10 gives 1160 the diitance nearly, as before. 
| The 


i 
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The Difference of Latitude and Departure given, to find the Courſe, Diſ- 
tance and Difference of Longitude, by Middle Latitude and Mercator's 
Sailing. 


A ſhip from the latitude of 3 N. and longitude 48* 20 W. fails be. 
tween the north and eaſt, until ſhe be in latitude 31 15' N. and finds that 


ſhe has made 364 miles of departure; what was her direct courle, diſtance 
run, and longitude in ? 


Lat. left g7* Oo N. mer. parts 2993 
Lat. in 51 15 N. mer. parts $593 


14 15=855 m. M. diff. 1200 
Sum lats. 4) 88 15 


Mid. lat. 44 7 


— go® ' 
-44 7 
Comp, mid. lat. 45 53 


By PROJECTION, 


Draw the meridian DP, make it equal to 855 the difference of latitude ; 


on P erett the perpendicular P N, and make it = 564 the departure; join 


D and N, then will the angle PD N be the courſe N. 33 25' W. and 
DN the diſtance 1025 miles, 

At the diſtance of the departure 364, draw E F parallel to DP; with 
the chord of 60 deſcribe the arch T8, and upon it ſet off the comp. of the 
middle latitude 45* 53' from S to T, through T draw D O, to cut E F in 
O, then will O be the difference of longitude 783, 6 miles, by Middle 
Latitude Sailing. 

Again, produce D P to A, and make D A 1200 the merid. difference 
of latitude ; draw AB parallel to PN, and produce D N until 1t cuts 


A B in R; then will AB be 791, 7 miles; the difference of longitude by 
Mercator's Sailing. | 


By CALCULATION. 


As the diff, of lat. 85 5 2.93197] As radius 9oꝰ 10.00000 
Is to radius 90? 10.00000[Is to the diff. of lat, 8385 2.93197 
So is the departure 564 2.75128[So is ſec, courſe 33˙ 25' 10.07848 


12.75 128 13.0104; 
2.93197 10.00000 


10 


To tang, of cou. 335 23 9.819g1]To the diſtance 1024 3.01045 
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MERCATOR'S SAILING. 


To find the Difference of Latitude, 
By Middle Latitude Sailing. By Mercator's Sailing, 


As co-ſi, mid. lat. 44* 7 g.83608|As co-fi, courſe 3325“ 9.92132 
Is to departure 504 2.75128[Is to mer. diff. lat. 1200 g. 07918 
So is radius 99® 10.00000[S0 is the ſine cou. 335 25 9.74094 


12.785128 12.82011 
9.85608 | 9.92152 


To dil, of long. 38 3,6 miles 2.89520 To dilf, of long. 791, ms. 2.89859 
6,0) 78,6 6,0) 79,2 


ig. 6 Diff. lon. 13. 12 E. 
Lon. left 48. 20 W. Lon. left 48. 20 W. 


Long. in 35. 14 W. by M. Lat. Sail. Long. in g5. 8 W. by Merc. Sail. 
Her direct court is N. 33 25 E. or N. E. by N. nearly, and diſtance 


1024 miles. 
oN T E. X. 


1ſt. Extend from $55 to 564 on the line of numbers, that. extent will 
reach from radius or 435, to 33 25 the courſe, on the line of tangents. 

2dly. Extend from radius or go? „to the courſe g3* 25' on the line of 
ſines, that extent will reach from the departure 564, to the diſtance 1024, 
on the line of numbers. 

zdly. Extend from radius or go?, to the complement of middle latitude 
455 53' on the line of fines, that extent will reach from the departure 564, 
to 786 miles, the diſſerence of Longitude by. Middle Latitude Sailing. 

Athly. E. xtend from the ſine of the courle 93? 25' to the co- ſine of the 
courle 56* 35' on the line of fines, that extent will reach from the merid- 
zonal difference of latitude 1200 to 792 miles, the difference of Longitude 
by Mercator. 

Or, the extent from the difference of latitude 8z5, to the departure 564, 

will reach from the meridional difference of latitude 1 200, to 792, on the 

June of numbers. 


By INSPECTION: 


With the diſſerence of latitude and departure, find the curſe and diſt- 
ance as in Cale VI. in. Plane Sailing. Take the complement of middle 
latitude as a courſe, and the departure i in its column by Caſe III. and the 
correſponding diſtance will be the difference of longitude, by Middle Lat- 
itucle Sailing. 

Having found the courſe : ; Inſtead of the proper difference of latitude, 


End the meridional diflerence of latitude i in the latitude column belonging 
to 


£ 
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to the courſe; the correſponding departure will be the difference of lon- 
gitude, by Mercator's Sailing. | 8 
By Caſe II. with courſe and diſſerence latitude find the diſtance, 


To find the Diſference of Longitude. 


Over the complement of middle latitude 46?, find 4 of the departure, 
viz, 141 in its column, and againſt it ſtands 196 in the diſtance column, 
this multiplied by 4, gives 784 miles, the dilterence of longitude, by Mid- 
dle Latitude Sailing. 

Again, the courie being gg? 25 or nearly, 33 4, look for 7, of merid- 
ional difference of latitude=1 20 in the latitude columns, under 337 and 
347, the neareſt numbers to theſe are 110,9 and 120,2, the departures 
correſponding are 77,9 and 81,1 their ſum is 159, half is 79,5, which mul- 
tiplied by 10, gives 795 the difference of longitude, by Mercator's Sailing, 
nearly, as before. 

From what has been faid, it is eaſy to perceive that all the Caſes (fave | 
the firſt) in Middle Latitude and Mercator's Sailing, are projected and 
worked in the fame manner as in Plane Sailing, and to obtain the differ- 
ence of longitude by Middle Latitude Sailing, the complement of the mid- 
dle latitude is taken as a courſe in Plane Sailing, and with this courle and 
the departure, the diſtance is found, which will be the difference of longi- 
tude by Middle Latitude Sailing. And having the courle, take the me- 
ridional difference of latitude, as if it were the proper dilterence of latitude, 


the correſponding departure will be the difference of longitude by Merca- 
tor's Sailing. 


The Courſe and Diſtance given, to find the Difference of Latitude, Depar- 
ture, and Difference of Longitude. 


A ſhip from Cape Clear, in latitude 31 15' N. and longitude 9 30 


W. fails S. W. by S. until ſhe has run 1022 miles, what latitude and 
longitude is ſhe in? 


TID; Hg ano not = 


o 
* Vim at. Ms 


As radius 90? 10.00000| As radius 90? 10.00000 
Is to the diſtance 1022 3.00945 Is to the diſtance 1022 2.00945 - 
So is {ine courſe 3 pts. 9.74474 So is co-ſine courte g pts. 9.91983 


12.7419 12.929 g0 
10.00000 10.00000 


To the departure 367,8 2.754190 To the diff. of lat. 849,8 2.92930 


Now 849.8 or 850 divided by 60, gives 14* 10' S. and being ſubtract- 
ed from the latitude of Cape Clear, leaves 37 5' the latitude in: Hence 
the middle latitude is found to be 44* 10, and meridional dificrence of lat- 


tude 1194. Whence, 
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\ 


To find the Difference of Longitude|To find the Difference of Longitude 
by Mid. Lat. Sailing. by Mercator's Sailing, 


As co-fine mid. lat. 44* 10 9.85571]As the co-fi. courſe g pts. 9.91985 
Is to the departure 569,8 2.75420[Is to mid. difl. of lat. 1194 3.07700 


So is radius 9g? 10. ooo So is {ine courie g pts. 9.74474 
12.7420 | 1282174 

9.85571 9.91983 

To the diff. of lon. 391,5 2.89849 To the diff, of lon. 797,8 2.90189 
Cape Clear's long. 95 zo W. Cape Clear's long. 9 50 W. 
Diff. of long. 792 = 13 12 W. Diff. of long. 998 = 13 18 W. 


Long. in by mid. lat. = 23 2 W. Long. in, by Mercator 23 8 W. 


By INSPECTION. 


By Plane Sailing, Caſe I. find the diff, of lat. and dep. By Caſe IT, 
with the courſe and meridional difference lat. find the difterence longitude 
in the departure column, 


The Courſe and Difference of Latitude given, to find the Diſtance, De. 
parture and Difference of Longitude. 


A fhip in 7“ N. and longitude 22? 56 W. fails N. 229 20 E. for ſev- 
erat days, and then by obſervation is found to be in the latitude 3115 
N.; required the diſtance run and longitude in ? | 


Lat. 51" 15 
Lat. 37 


Merid. parts 3593 
Merid. parts 2393 


Diff, 14 15= 85; miles 2200 = merid, diff, of lat, 


dum 4)88 15 = 44 07 mid. lat. 


As co-fine courſe 235 20 9.96614|As co-fine courſe 227 20 9.96614 

Fs to diet lat. B55 2.93197|ls to diff. of lat. 855 2.93197 

So is fine courle 227 20 9.57978|S0 is radius go® 2 0.00000 

12.51175 12.93197 

9.96614 9.96614 

To. the departure 331,3 2.54501 To the diſtance 924, 2.96583 
/ To 
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To find the Difference of Longitude, 
By Mid. Lat. Sailing. By Mercator's Sailing. 

As co-fine mid. lat. 445 7 9.85608}As co-ſine courle 22% 20' 9.9661 4 
Is to the departure 351 2.54531][s 40 mer. diff. of lat. 1200 g.07918- 
So is radius 90 10.00000[S0 is line courſe 22? 20 9.7978 
12.4531 12. 65896 
9.85608 9.92614 
To diff. lon. 489: = 8* 9 E. 2.6892 To diff. lon. 49g = 813 2.69282 

Long. left 22 56 W. Long. left. 22 56 

Long. in 14 47 W. by m. lat. Long. in 


14 43 W. by Mer 
By INSPECTION. 


By Plane Sailing, Caſe II. find diſtance and departure: By the fame 
Caſe, with the courſe and merid. difference latitude find the difference lon- 
gitude in the departure column. 


Theſe four caſes are all that can well happen at ſea ; but as ſome young 
men are inattentive, and frequently looking in the book to ſee if their cal- 
culation 1s the ſame as that 2 down ; - 

The Teacher perhaps may find it neceſſary to let ſuch work the two 


| following queſtions by way of exerciſe. 


Queft. I. A ſhip from the latitude 45* go' S. fails N. N. W. until her 
difference of longitude be 9* gol ; required the latitude ſhe is in, and her 
diſtance failed ? _ | 

Norte. This muſt be worked by Mercator's Sailing, thus: 

As tang. courſe 22* gol : radius or go? : : the difference of longitude to 
the mer, diff. of latitude 1110 miles. Now, from the meridian parts of 
latitude left 307g, take the meridian diff. of latitude 1110, the remainder 
196g, is the meridian parts of the latitude come to 31* 4 8. Having the 
courle and proper difference of latitude, the reſt is found by Cale II. in 
Plane Sailing. 

Anſw, The ſhip is in latitude g1* 4' S. diſtance 937,4 miles. 

Queft. II. A ſhip in the latitude $51* 15' N. and longitude 22* W. 
lails between S. and W. until ſhe has made 564 miles of departure, and 
786 miles of difference of longitude, required her courle, diſtance, and lati- 
tude, and longitude in ? 

Norte. This muſt be worked by Middle Latitude Sailing, thus : 

As diff, of long. 786: radius : : the departure 564 : co-fine of middle 


| latitude 449 + 44 9'=88* 18' the ſum lats. and 88* 18'—51* 15'= 


lat. in 373 N. Having the difference of latitude and departure, the 
courle is found to be S. 330 go' W. and the diſtance 1021, miles. 

It may now be ſuppoled that the Learner is capable of working any 
ſingle courſe, either by Middle Latitude or Mercator's Sailing; we ſhall 


now 
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now proceed to Compound Courſes, commonly called Traverſe Sailing, 
which may be worked by Middle Latitude and Mercator's Sailing ; either 
by projection, calculation, Gunter's ſcale, or inſpectioii. | 

How to ſolve compound courſes or a traverle, has already been ſkew: 
in Plane Sailing; but it is neceſſary alſo to ſhew, how proper allo wa: 
for the longitude ſhould be introduced into ſuch accounts, which is ci, 
done by any of the following methods: a | 

iit, Complete the traverte table to each courſe and diſtance as in Phne 
Sailing, and find the whole diilerence of latitude, departure and latitude ir, 

2dly. With the whole diſſerence of latitude and departure, find the di- 
rect courle and diftance by Caſe VI. of Plane Sailing. 

guly. With the latitude left and latitude in, find the complement of tho 
middle latitude ; with which, and the departure, find the diflerence of log. 
gitude by Middle Latitude Sailing, in the diſtance column. 

Or, with the courie and meridionm &ifterence of latitude, find the differ. 
ence of longitude by Mercator's Sailing, in the departure column, 

{theſe methods are generally ule. in working a day's work at fea ; but 
tnole that want a greater degree of accuracy, may work by the following 
methods, eipecially in high latitudes : 

By the ſeveral differences of latitudes and departures, found in the tables 
of diilerence of latitude and departure, find the latitudes come to, middle 
latitudes, and complements of middle latitudes: with each complewent of 
middle latitude and correſponding departure, find the diflerence of long“ 
tucle to each courle and diſtance, and jet them down in the two addition 
columns marked difference of longitude, eaſt and welt, according to ihe 
departure uſed ; add up the eaſt and weſt columns, aid their ditierence 
will be the whole difference of longitude, by Middle Latitude Sailing, 

But if you work by Mercator's Salling, find the meridional diflerence 
of latitude for each courſe and diſtance ; with each courie and meridional 
diſcrence of latitude, find the Gdilicrence of longitude; which ſet down as 
above atretted, and the difference between the eaſt and weit columns will 
be the clitterence of longitude by Mercator's Sailing. By this method the 
ſitp's place may be found at the end of each courle and diſtance run, and 
Priciec ou ou a Mercator's chart. : 


EANAMMT:L SE: 


Suppoſe a {hip from the Land's End in latitude 30 6' N. and longi- 
tude 3 55 W. is bound to the ifland of St. Mary's in lat. 37 N. and 
longitude 25% 6 W. but by reaſon of contrary winds is obliged to ſteer 
the following courſes, viz. S. by W. 24 miles, W. S. W. g2, N. W.! 
W. 41, S. S. E. 4 E. 49, E. N. E. 4 E. 19, W. 21, N. E. 4 E. 36, S. 
41, S. S. W. ga, and N. 36 miles; and it be required the latitude and 
jongitude ſhe is in, with the direct courſe and diſtance to her intended 
port? N 
Wirth the ſeveral courſes aad diſtances, find their differences of latitude 
and departure, and fet them down as in the following Traverſe Table. 


TRAVERSE 


** N e — — 77 7 
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TRAVERSE. TARLE. 


— 2 — 


COURSES. DIS T. [DI r. or LAT, DEPARTURE, | 
Ne +: * E. Ws] 
S. by W. 24 23,5 4.7 
W. S. W. In 7 12,2 | 29.6 | 
N. W. I W. 41 26,0 g1,7 | 
8. 8. EE. 49 44:3 21.0 
E. N. E. 4 E.] 19 4,6 18,4 
Weſt. 21 9 
N. E. 4 E. g6 22,8 27,8 
South. 41 41,0 
. 85,0 | 35,2 
North, | 36 [36,0 | | 
89,4 | 206,0 67,2 [122,2 | 
89,4 67,2 
| Dif. lat. S. 116,6] Depar. 886% 


It is plain by the Traverſe Table, that the ſhip has made 1 16,6 miles of 


ſouthing, and 55 miles of weſting. 


Now from latitude left 50% © Meridian parts 3434 
Take diff. of lat. 117 = 1.67 N 

Latitude in 48. 9 N. Meridian parts 3305 
Sum of latitudes © 2)98. 15 

Middle latitude 49. 7 Meridian Difference 275 


Whence to ſind the Difference of Longitude, it will be, 


By Middle Latitude Sailing. By Mercator's Sailing. 


As co- ſine mid. lat. 49% 7 9.81592 As prop. diff, of lat. 116,6 2.06670 
Is to the departure 55 1.74036\ls to the departure 55 1.74036 


So is radius go? 10.00000[50 is mer. diff. lat. 179 2.25285 
11 740g6 349932 1 
9.81592 2.09679 


8 


To diff. lon, 8421 24 W. 1.92444 To diff. long. 84,4 
Long. leſt 6 &5 W, Long. left. 5 5. 


Long. in 7 19 by mid. lat. Long. in 7 19 by Mer. 
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By INSPECTION. 


Taking the complement of middle latitude 41“ as a courſe, and the de. 
parture 55 in its column, the neareſt is 33% againſt which flands 84 in 
the diſtance column, the difference of longitude by Middle Latitude Sail. 
ing. And, . 

'With the proper difference of latitude and departure ; the courſe, by 
Caſe VI. of Plane Sailing is found nearly 25 degrees and diſtance 129 un. 
der the courſe ; in the latitude column look for the meridian difference gf 
latitude 179, the neareſt is 180, 4, againſt which ſtands 84,1 in the depar. 
ture column, which is the difference of longitude by Mercator's Sailing. 


To find the dire& Courle and Diſtance to St. Mary's. 


Lat. of ſkip. 48* g'N. Merid. pts. 3305. Long. of ſhip 7“ 19' W. 
Lat. St. Mary's 379 N. Mend. pts. 239g. L. St. Mary's25 6 W. 


Diff. 11 9 669 ms. Diff. 912. Diff. of long. 17 47 21067 
90 oo 

Sum of lats, 2)85 9 42 34 

Mid. lat. 42 34 Comp. mid. lat. 47 26 


By Middle Latitude Sailing. 
As the diff. of lat. 669 2.82843 As co- i. courſe 49˙ 33“ 9.81180 
Is to diff. of long. 106 3.028 160Is to prop. diff. of lat. 669 2.82543 


So is co- ſi. mid, lat. 42 34 9.8671 7080 is radius go? 10. ooo 
12.8933 12.8243 
2.82549 9.81180 


To tang. courſe 49“ 35 10. 06990 To the diſtance 1032 3.01363 
By Mercator's Sailing. | 


As merid. diff. of lat. 912 2.95999|As radius 10.00000 
Is to radius go? 10.00000[[s to prop. diff, of lat. 66g 2.82543 
So is diff, of long. 1067 9g.02816|S0 is lecant courle 49* 29' 10.18731 
13.02816 19.01274 

2.95999 10.00000 

To tang, courſe 49 29 10. 06817 To the diſtance 1030 g-01274 


Hence the direct courſe from the ſhip to St. Mary's is S. 49* g5' W. 
and diſtance 1032 miles, by Middle Latitude Sailing; and S. 49* 29 W. 


and diſtance 1030 miles, by Mercator's Sailing. The fame may be found 


* By INSPECTION. 
BY MIDDLE LATITUDE SAILING; 


Take 3 of the diff. of long. 106), viz. 267 nearly, and look for that in 
the diſtance column over the complement middle lat. 477 nearly, and in 
the departure column ſtands 195,3 = 4 of the departure. 


Then 
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Then by Plane Sailing Caſe VI. find the courſe, and by Cafe II. find 
the Diſtance z or they are found ſtanding together in their reſpective col- 
umns, the neareſt are found over 49* and 5o?, viz. 195,5, 169,9, and 
195.3 163.9 3 the ſum is 514, half is 2579, this multiphed by 4, gives 
108 miles. Hence the courſe is S. 49* 40 W. diſt. 1028 miles, by 
Mid. Lat. Sailing. 


BY MERCATOR. 


Again, taking the meridional difference, and difference of longitude, find 
the courle by Cale VI. Vane Sailing. With courſe and proper difference 
latitude find the diſtance by Caſe II. of Plane Sailing; which is 1039 
miles, 

Hence the courſe is S. 49“ go W. and diſtance 1030 miles, by Mer- 
cator s Sailing, the {ame as by calculation. 

Here, to have gone to geometrical ſtrictneſs, the difference of longitude 
ſhould have been found to every courſe and diſtance run, by Middle Lat- 
itude or Mercator's Sailing, which would have given the ſhip's true place 
at the end of each courie and diſtance, but ſhall leave the doing of that to 
the Reader ; and as all traveries are worked in the manner ſhown above, 
which is ſufficiently exact for a ſhip's run in 24 houfs, I ſhall therefore 
only add a few queſtions for the Learner's exerciſe. | 

Suppoſe a ſhip from the latitude 68“ 38“ N. and longitude 8? 40 E. is 
bound to the North Cape, in 1 10 N. and longitude 2693“ E. fails as 
in the following table; required the latitude and longitude ſhe is in, and 
her direct courſe and diſtance to the Cape ? 


| Diff.of Lon. 
Coun. Dis.] N. | S. | EB. W. tat. in E. | W. 
1 
ö 68 38 | 
N. E.by N. | 63 | 52,4 35, © bg 30 9 | 
N. E. 38 | 26,9 | 26,9 | 69 57 | 78,0 | 
N.N.E. | 56 | 51,7 21, 4 70 49 | 64,2 | 
Narth. 30 | 30.0 71 19 | 
N. W. by N.] 25 | 20,8 13,59 71 40 44, 1 
N. N. W. ZW.] 36 | 31,8 17,0 72 12 55, Of 
N. by E. | 40 | 99,2 7,8 72 51 | 26,0 | 
N. E. by E. 4 E.] 72 | 33,9 | 63,5 73 25 219, 4 
8. E. 50 35» 3| 35» 3 72 50 [120,6 
E. N. E. | 65 | 2449 60, . 
311,5 35 81249, 9 [39,9 $13, 3199, 1 
3553 30,9 ; * [INI 
| 
Diff. of lat. 276, 2 9 19, 0 Diff. long, 
3 | 


o 

1 
1 
| 
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In working the above, the difference of longitude is found by the 
courſe and meridional difference between each parallel of latitude ; or it 
may be done by taking the complements of each middle latitude, and the 
departure for each courſe. 0 

Now the lat. left was 68 38 N. Long. 8 40 E. 
The diff. of lat. 276 ms.= 4 36. N. Diff. of long, 714 m. = 11 54 E. 


Lat. in 73 14. Long. in — 20 34 E. 
Lat. of N. Cape 71 10. Long. of Cape 38 
The diff. lat. is 2 4 2 124 ms. Diff. of long. 5* 29.229 
Mer. diff. latitude is 406 miles. miles. 


With the meridional difference of latitude 406, and difference of lon. 
gitude $29, the courſe between the ſhip and the Cape is S. 39? 1' E. dii. 
tance 160 miles, by Mercator; and S. 99? g' E. diſtance 159,79, by Mid, 
Lat. Sailing. 


By INSPECTION. 


Buy Plane Sailing Cafe 6th. either with the true Diff. Lat. and Dep. 
or with the Merid. Diff. Lat. and Diff. Long. find the Courſe. By Cale 

ad. find the diſtance by Mercator's Sailing. 5 

And with the complement of middle latitude 19,2 and the departure 

219, the difference of longitude is 675 nearly, by Middle Latitude Sail. 

ing; diftering from that above 38 miles, by Mercator, and 39 miles by 

Middle Latitude Sailing, 

But as ſhips never run ſuch diſtances in 24 hours, the ſirſt method of 

finding the difference of longitude will be ſufficiently exact for any day's 

run. 

The bearing and diſtance to the North Cape may be either found by 

Middle Latitude or Mercator, by inlpection, which will be nearly as 

above. 

Having gone through the neceſſary problems in Mercator's Sailing, we 

hall now proceed to ſhew how the true chart, commonly called Merca- 

tor's Chart, may be conſtructed either for the whole, or any part of the 

Terraqueous Globe. p 


Men a Chart is to commence from the Equator, or if the Equator is to 
Tun through it. 

Having provided a ſcale of convenient length, draw a line to repreſent 
the equator, and croſſing that at right angles, another to repreſent the me- 
ridian of ſome known place, {ach as London, Paris, the Lizard, or any 
other place whoſe longitude is known ; the upper end of Which will re- 
preſent the north, and the lower the ſouth, 

From 
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From the ſcale take 60 in your compaſſes, and with one foot upem the 
meridian, ſet off that diſtance on both ſides of it upon the equator, if the chart 
is to contain eaſt and weſt longirude ; but, if it is only to contain eaſt or 
welt longitude, lay it off upon that fide of the meridian the cale requires : 
that is, if the longitude is to be weſtward, lay it off on the left-hand fide | 
of the meridian ; but if eaſterly, the right-hand fide. 

Again, take 2 degrees or 120 miles in your compaſſes, and ſet it off 
from the meridian, in the ſame manner as before; or with 60 miles in the 
compalles, turn over from the meridian, and that will point out the degrees 
of longitude, which may be divided into halves, quarters, or minutes, if 
required, . : 

Having ſet off as many degrees of longitude as you intend the chart 
ſhould contain, through the laſt draw a line (or lines) parallel to the me- 
ridian, which will be the bounds of the chart eaſt and welt. 

Having divided the equator as above, proceed to ſet off, upon the two 
extreme meridians from the equator, the meridional parts (as found in the 
table) belonging to each degree of latitude ; that is, take from the ſcale in 
your compatilcs the miles aniwering to one degree in the table, and with one 
foot in the equator, ſet off that diſtance on each fide of it upon the ex- 
treme meridians, if the chart is to contain north and ſouth latitude ; but 


if only north or ſouth, upon one fide of the equator. 


Again, take the meridional parts anſwering to 2 degrees and g de- 
grees, &c. in your compaſſes and ſet them off upon the meridian from the 
equator, as before, | 

In like manner proceed to ſet off as many degrees as you intend the chart 
ſhould contain; or, which will be the ſame thing, take the meridional dif- 
ference of latitude between any two parallels, and ſet them off ſeverally 
from the leaſt latitude, 

Lay a ruler on each of theſe divifions, and draw lines parallel to the 
equator, and they will be the parallels of latitude ; each of which will be 
enlarged towards the poles, in proportion as the degrees of longitude are. 

Parallel to the meridian, draw lines through the points, expreſſing the 
degrees of longitude, to cut the parallels of latitude, which bound tbe 
Chart north and ſouth. 

The parallels of latitude may alfo be divided into halves, quarters, or 
minutes, hy taking the meridional parts for degrees and minutes and ſetting 
them off as before. 

Draw double lines on the borders of the chart, and mark out the de- 
grees af latitude and longitude ; and, in ſome convenient place, draw the 
compals. In like manner may a chart be made that ſhall contain any 
number of degrees and minutes required. When the chart is not to com- 
mence from the equator, but is only to ſerve from a certain diſtance on the 
meridian, between two parallels on the fame ſide of the equator, then the 
merichans are to be drawn as before, and for the parallels of latitude you are 
to proceed thus : 

From the meridional parts anſwering to each point of latitude in your 
chart, ſubtract the meridional parts anſwering to the leaſt latitude, and ſet 
oft the difference ſeverally from the parallels of the leaſt latitude upon the 

K two 
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two extreme meridians, and the lines joining theſe points of the meridizy 
will repreſent the jeveral parallels upon the chart. 

Let it be required to draw a chart that ſhall ſerve from the latitude of 
14 degrees north, to 52 degrees north, and that ſhall contain 1 degree eaſt, 
and 26 degrees of longitude welt of the meridian of London. See the 
chart, | 

Draw a line to repreſent the meridian of London, from which ſet off 60 
miles towards the right hand, for one degree of longitude, and on the other 
fide, towards the left hand, ſet off 26 degrees of weſt longitude, as before 
directed: through the two laſt points draw lines parallel to the meridian 
of London, and theſe will be the extreme 3 or eaſt and weſt 
bounds of your chart. 

Having drawn the two meridians on the lower edge of the paper, draw 
a line perpendicular to the meridians, to repreſent the parallel of 14 de. 
grees north; then from the meridional parts anſwering to 15 degrees 910, 
jubtract the meridional parts anſwering to 14 degrees 848, and take the dif. 
terence 62 in your compaſſes, and {et it off from the parallel on both the 
meridians from you, and that will repreſent the parallel of 15 degrees, 

Again, take the meridional parts of 15 degrees 910, from the meridional 
1-9 of 16 degrees 97g, and ſet off the difference 63, upon the meridians 

rom the point repreſenting the parallel of 15 degrees, and that will repre- 
lent the parallel of 16 degrees. In like manner proceed to ſet off the pa- 
rallels upon the meridians, 

Or, if the meridional parts of 14 degrees be ſubtracted from the meri- 
dional parts of every ſucceeding parallel, and the difference be ſet off 
from the parallel of 14 degrees upon the meridians, thele points will re. 

preſent the everal enlarged parallels of latitude, the ſame as before; and, 
if it be required that the meridians ſhould be divided into degrees and 
mericlians, the meridional parts for ſuch muit be taken from the table, and 
{et oit as above. 

Having let ot as many parallels as you intend the chart ſhould contain, 
through each point draw parallels, or if you think drawing lines through 
every degree will croud your chart too much, you may divide the borders 
only into ſingle degrees, &c. and draw lines through every 5 degrees of 
latitude and longitude, as in the chart. 

Take from the table of latitude and longitude of places, the latitude and 
longitude of each particular place contained within the bounds of the 
chart, and lay a ruler over its latitude, and another croſſing that over its 
longitade ; the points where theſe croſs will repreſent the propoſed place 
upon the chart. In like manner may any place be readily marked. Hence, 
the particular points of a ſea- coaſt may be laid down as above, and lines. 
properly drawn from point to point will form the out- lines of the ſea- 
coaſt, iſlands, &c. to Which may be annexed, the depths of water, ſetting 
of currents, and whatever elle may be thought convenient for the char: 
to contain. N | 

This map or chart is not to be conſidered as a juſt or ſimilar repreſent- 
ation of the earth's ſurſace, for in it the figures of iſlands and countries 
are diſtorted near the poles, For, 
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Suppoſe an iſland in the latitude 60? N. or S. where the breadth of a 
degree of longitude 1s juſt half as large as a degree upon the equator. 
Now, as the degrees of latitude are enlarged in proportion as the degrees 
of longitude are expanded towards the poles, it is plain, that every point 
of that iſland or country, being laid down in its proper latitude and longi- 
tude, will be repreſented twice as large as it really is. 

Hence it follows, that as the degrees of latitude are every where increaſ- 
ed like thole of longitude, it is plain the bearings between places will be 
the lame on this chart as on the globe; and the proportions between the 


lititude and longitude and nautical diſtances, will be the ſame upon this 


chart as upon the globe, 

And fince the meridians in this projection are right-lines, it follows that 
the rhumbs, which form equal angles with the meridians, will be ſtraight 
lines, which render this projettion of the earth's ſurface much more eaſy 
and proper for the Mariner's ule than any other, 

Gunter's Scales have drawn upon them two lines, one marked N M, 
ſignifying the Nautical Meridian; and the other directly under it marked 
E P ſignifying Equal Parts, or degrees of longitude, upon a Mercator's 
Chart. 

Thoſe are equal parts, or degrees of longitude, to whjch the degrees of 
the nautical meridian are fitted, by increaſing them in their true propor- 
tion; hence the limits or bounds of a Mercator's Chart by theſe lines are 
eaſily made by transferring the diviſions corre{ponding to the degrees to be 
uled, from the ſcale to the paper the chart is to be drawn upon: but as the 
degrees drawn by theſe lines are too ſmall for the ſeaman's ule, it is much 
better to uſe a ſcale of equal parts as before, and conſequently the degrees 
may be made of any propoled length. 


By the Latitude and Longitude in, to prick off the Ship on the Chart. 


Rork. Lay the ruler acroſs the chart in the latitude your ſhip is in, 
then look upon the equator, or line marked with the degrees of longitude, 
tur the longitude your ſhip is in by your reckoning, and letting one foot of 
vour compaſles in that longitude, take the neareſt diſtance to ſome north 
and ſouth line, and from where that line croſſes the edge of the ruler that 
lies in the given latitude ; lay off that fame diſtance along the edge of the 
ruler to the right-hand, if the longitude you are in was to the right-hand 
of the north and ſouth line, or to the left-hand; if it was to the left hand; 
where this falls will be the place of the ſhip : but this will only do when 
the longitude marked on the chart, and your reckoning of longitude in, 


are both counted from the fame meridian, Therefore, for a general rule, 
take the following, viz. 


Fy the Latitude in and Lengitude made, to prick of the Ship's Place. 


Ru LE. Set one ſoot of your compaſſes in the place you take your de- 
parture from, and take the neareſt diſtance to ſome north or fouth line, and 
from where that line falls upon the equator, or the hne marked with che 
degrees of longitude, ſet off that diſtance the fame way the placelies from 
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it; that is, to the right hand, if the place lies to the right-hand of the north 
and ſouth line, or to the left hand if it hes to the weſt ; and make a mark 
with a black lead pencil; this mark will ſerve to prick off by, till you 
come to take a new departure ; and then rub it out, and make a new one 
as before. 

Then lay a ruler acroſs the chart in the latitude you are in, and taking 
ſo many degrees in your compaſſes from the line of longitude, as your lon. 
gitude made comes to, {et them off from your black-lead mark along the 
edge of the ruler to the eaſtward ; if the longitude made be eaſt, or to the 
weſtward if it be weſt ; where this falls will be the longitude the ſhip is 
in by the chart; from which take the neareſt diſtance to {ome north and 
ſouth line, and from where that line &c. as in the firſt caſe, 

The ſhip's place on the chart - being found, as before taught, it remains 
in the next to ſhew how to find the bearing and diſtance of any place from 
the ſhip ; and firſt, 


To find how any Place bears from the Ship. 


Rur. Lay a ruler from the place of the ſhip to the place you would 
know the bearing of; then ſet one foot of your cempaſles in the centre of 
ſome compals near the ruler, and take the neareſt diſtance to the edge of 
the ruler ; then run one foot of your compaſſes along by the edge of the 
ruler, and obſerving what point of the compals the other comes neareſt to, 
which will be the bearing required. 

. 


To find the Diſtance ef any Place from the Ship, 
CASE I. 


If the place be in the fame longitude that the ſhip is in; that is, if it 
bears due north or ſouth, then the difference of latitude between them turn- 
ed ito miles or leagues, will be the diſtance, 


CASE II. 


If the place be in the ame latitude the ſhip is in; that is, if it bears due 
ealt or due welt, then take half the diſtance between the ſhip and the place 
in your compatiles ; and ſetting one foot on the line marked with the de- 
grees of latitude, in the latitude the ſhip 1s in, ſee what latitudes the other 
foot will reach to, both above and below it ; the difference be:ween thele 
two latitudes will be the diſtance required, 


SAB E III. 


Wien they are neither in the ſame Latitude nor in the ſame Longitude with 
the dup, 


- Rurr. Take the difference of latitude between both places in your 

compalles from the equator, or graduated parallel; and laying a ruler over 

both places, put one foot on the {hip's place, and flide your com paſſes along 
the 
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the edge of the ruler (holding both points parallel to the meridian) until 
the other cuts the parallel of latitude paſſing through the place, (or E. and 
W. line cut by the ruler) and then ſtay the compaſſes. Take the diſtance 
between where the point reſted by the edge of the ruler and the place (or 
where the ruler croſſed the aforeſaid eaſt and welt line) in your compaſles, 
and apply it to the equator, or graduated parallel, and that will give their 
diſtance in degrees, which may be turned into wiles or leagues ; and in the 
fame manner as you find the bearing and diſtance between the ſhip and 
any place, you may alſo find the bearing and diſtance of one place from 
another ; or if the diſtance between the ſhip and place be taken in your 
compaſſes, and applied to the fide of the chart, or graduated meridian, 
nearly in the parallels of the ſhi pand place, it will give the diſtance in de- 
grees as before; and for this purpoſe there are generally marked on the 
ſides of charts ſcales of leagues, by which the diſtance between the places 
may be readily found. | 

Or the diſtance between two places upon a Mercator's Chart may be 
eaſily found, thus: 

Take half the diſtance between any two places, and with one foot of the 
compaſſes in the middle parallel, extend both ways upon the graduated 
meridian; count the number of degrees between both points, Which will 
be your diſtance, either in leagues or miles, according as the ſcate is divid- 
ed; or take the diſtance in your compaſles, and ſet one foot as much above 
the one place as the other point 1s below the other place, on the meridian, 
the number of degrees between the points of the com paſſes will be the 
di ſtance. 
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Required the Bearing and Diſtance between Cape St. Vincent and Ten- 
eriff ? See the Chart. 


Lay a ruler over both places, and take their difference of latitude 82 30, 
from the equator or graduated parallel, in your compaſles ; and {lide one 
foot along the edge of the ruler from Teneriff, holding the other point in 
the direction of the line C B, until the other point juſt touches the eaſt 
and weſt line, (AB) paſſing through St. Vincent, as at B; then the diſ- 
tance between C (where the lower foot of the com paſſes reſted, by the edge 
of the ruler) and St, Vincent being meaſured, and applied to the graduated 
parallel, gives 10 2-third degrees, or 640 miles the diſtance, 

Again, take the neareſt diſtance between the centre of the compaſs in 
your. compaſles, and ſliding them along the edge of the ruler, as before di- 
retted, you will find the courſe to be S. W. by S. 4 W. nearly. 

Hence, the dire& courſe between Cape St. Vincent and Teneriff is 
S. W. by S. 1 W. diſtance 640 miles, or 213 and one third leagues ; and. 
tie lame with other places, | 
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i earth is endued with a wonderful principle of gravitation, whereby all its parts are 
ſtrictly united together; and all bodies that are looſe upon it cloſely adhere to its ſervice, 
tending directly towards its centre, Hence it is, that-ſhips are able to ſail with the ſame fa- 
cility every where (void of impediments) upon the ſurface of the fea, quite round the terra. 
queous globe; and that (as to ſenſe) there is no ſuch thing as an upper or lower part of the 
earth; for let the inhabitant be in what part ſoever, he will there gravitate towards the 
earth's centre, and imagine himfelf to be on the higheſt point of its ſurface ; from whence 
he will obſerve the heavens like a large vault over his head, and his antipodes he will imag- 
ine to be directly under him, as they will alſo theirs, for the like reaſon. According to this 
law of gravity, if the earth was at reft, (and not acted upon by any other power) and its 
parts looſe, or its ſurface all over covered with a deep fluid, it would naturally form itſelf 
into a true ſphere or globe, a 

Notwithſtanding this power of attraction, yet the ſun, whoſe rays upon the earth cauſe 
vapours or fumes to be continually rifing from it, which muſt partake of the quality of thoſe 
parts from whence they are evaporared ; a collection of which form what we call our air or 
atmoſphere, ſurrounding the earth, and extending ſome miles above its ſurface, and is liable 
to be put in motion by various cauſes. Hence, air is a fine elaſtic fluid, and is found capable 
of being compreſſed, or condenſed by cold, and expanded or rarefied by heat, 

Conſcquently, an alteration of heat or cold happening in any part of the atmoſphere, the 
air in that part will be either condenſed or rarefied, and the neighbouring parts will thereby 
be put into motion, through the endeavour which the air by its elaſticity or ſpringineſs al- 
ways makes to reſtore itſelf to its former ſtate, or come to an equilibrium. 

Wind, is a ſtream or current of air, which generally blows from one part of the horizon 
to its oppoſite. 

The following obſervations have been made on it, particularly by Dr. Halley, which are 
not unworthy the ſeaman's notice. 

Between 30 degrees north latitude, and 30 ſouth latitude, there is a conſtant eaſt wind 
throughout the year, blowing on the Atlantic and Pacific Oceans, and this is called the 
Trade Winds. 

For as the ſun, in moving from eaſt to weſt, heats the air more immediately under him, 
and thereby expands it; the air to the eaſtward is conſtantly ruſhing towards the weſt to re- 
ſtore the equilibrium or natural ſtate of the atmoſphere, which occaſions a perpetual caſt 
wind in thoſe limits. 

The trade winds, near theſe northern limits, blow between the north and eaſt ; and near 
the ſouthern limits, they blow between the ſouth and eaſt. 

For as the air is expanded by the heat of the ſun near the equator, therefore the air from 
the northward and fouth ward will both tend toward the equator to reſtore the equilibrium: 
now theſe motions from the north and ſouth, joined with the foregoing eaſterly motion, 
will produce the motions obſerved near thoſ: limits, between the north and eaſt, and between 
the ſouth and weſt. 

Theſe winds, if the whole ſurface of rhe globe were fea, would undoubtedly blow quite 
round it, as they are found to do in the Atlantic and Ethiopic oceans; but ſecing ſuch great 
continents interpoſe and break the contin':ity of the ocean ; regard muſt be had to the nature 
of ſoils, and che poſition of high mountains, which are the principal cauſes of the variety of 
winds difiering from the former general one. f 
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In ſome parts of the Indian ocean there are periodical winds, which are eal{:4 Monfoons z 
that is, ſuch as blow half the year one way, and the other half the contrary way, 

For air that is cool and denſe will force the warm and rarefied air into a continual ſtream 
upwards, where it muſt ſpread itſelf to preſerve the equilibrium; ſo that the upper courſe 
or current of the air ſhall be contrary to the under current; for the upper air muſt move 
from thoſe parts where the greateſt heat is, and ſo by a kind of circulation the N. E. trade 
wind below will be attended with a S. W. above, and a S. E. below, with a N. W. above: 
And this is confirmed by the experience of ſeamen, who, as ſoon as they get ou of the trade 
winds, immed:ately find a wind blowing from the oppoſite quarter. 

In the Atlantic ocean, near the coaſts of Africa, at about 100 leagues from ſhore between 
the latitudes of 280 and 10® north, ſeamen conſtantly meet with a freſh gale of wind blow- 
ing from the N. E. | 

Thoſe bound to the Caribbee Iſlands acroſs the Atlantic find, as they approach the Amer. 
ican fide, that the ſaid N. E. wind becomes eaſterly, or ſeldom blows more than a point from 
the eaſt either to the northward or ſouthward. 

Theſe trade winds on the American fide are extended to 300, 310 or even to 320 of north 
latitude 3 which is about 40 farther than what they extend to on the African fide ; allo to 
the ſouthward of the equator, the trade winds extend 3 or 4 degrees farther towards the 
coaſt of Brazil on the American fide, than they do near the Cape of Good Hope on the Afri- 
oan ſide, | 

Between the latitudes of 4 degrees north and 4 ſouth, the wind always blows between the 
ſouth and eaſt : On the African fide the winds are neareſt the ſouth, and on the American 
fide neareft the eaſt, In theſe ſeas Dr. Halley obſerved, that when the wind was eaſtward, 
the weather was gloomy, dark, and rainy, with hard gales of wind ; but when the wind 
veered to the ſouthward, the weather generally became ſerene, with gentle breezes next to 
a calm. 

Theſe winds are ſomewhat changed by the ſeaſons of the year; when the ſun is fac 
northward, the Brazil S. E. wind gets to the ſouth, and the N. E. wind to the eaſt ; and 
when the ſun is far ſouth, the S. E. wind gets to the eaſt, and the N. E. wind on this fide of 
the equator veers more to the north. 

Along the coaſt of Guinea, from Sierra Leon to the Ifland of St. Thomas, under the equa- 
tor, which is above 500 leagues, the ſoutherly and S. W. winds blow perpetually ; for the 
S. E. trade wind having paſſed the equator, and approaching the Guinea coaſt, within $0 or 
100 leagues, inclines toward the ſhore, and becomes S. 8 E. then ſouth, and by degrees, as 
it comes near the land, it veers about to S. S. W. and within the land it is S. W. and 
ſometimes W. S. W. This track is troubled with frequent calms, and violent ſudden guſts 
of wind, called Tornadoes, blowing from all points of the horizon, 

The reaſon of the wind ſetting in weſt on the coaſt of Guinea is, in all probability, owing 
tothe nature of the coaſt, which being greatly heated by the ſua, rarefies the air exceeding- 
ly, and conſequently the cool air, from off the ſea, will keep ruſhing in to reſtore the equili- 
rium. 

Between the ath and 1oth degrees of north latitude, and between the longitude of Cape 
Verd and the eaſtermoſt of the Cape Verd Iflands, there is a track of ſea which ſeems to be 
condemned to perpetual calms, attended with terrible thunder and lightaings, and ſuch fre- 
quent rains, that this part of the ſea is called The Rains. Ships in failing theſe 6 degrees 
have been ſometimes detained whole months, as is reported, 

The cauſe of this ſeems to ve, that the weſterly winds ſetting in on this coaſt, and meet- 
ing the general eaſterly winds in this track, balance each other, and fo cauſe the calms and 
= vapours, carried thither by each wind meeting and condenſing, occaſion the almoſt con- 
ſtant rains. : 

The laſt three obſervations ſhew the reaſon of the two following, which mariners expe- 
rience in ſailing from Europe to India, and in the Guinea trade. The difficulty which hips 
in going to the ſouthward, eſpecially in the months of july and Auguſt, find in paſſing be- 
tween the coaſts of Guinea and Brazil, notwithſtanding the width of this ſea is more then 
590 leagues : This happens becauſe the S. E. winds at that time of the year commonly ex- 
tend ſome degrees beyond the ordinary limits of 40 N. latitude z and beſides, coming 1s 
much ſoutherly, as to be ſometimes ſouth, ſometimes a point or two to the weſt ; it then 
*nly remains to ply to windward. And if on the one fide they ſteer W. S. W. they get a 
al more and more eaſteriy ; but then there is danger of falling in with the Brazilian 
aft, or ſhaals ; and it they ſteer E. S. E. they fall into the neighbourhood of the coaft of 
Guinea, 
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Guinea, from whence they cannot depart without running eaſterly as far as the iſland of gt. 
Thomas; and this is the conſtant practice of all the Guinea ſhips, 

All ſhips departing from Guinea for Europe, their direct courſe is northward 3 but on this 
courſe they cannor go, becauſe the coaſt bending nearly eaſt and weſt, the land is to the 
northward ; therefore as the winds on this coaſt are generally between the S. and W. S. W. 
they are obliged to ſteer S. S. E. or S. and with theſe courſes they run off the ſhore , but 
in ſo doing they always find the wind more and more contrary, ſo that when near the ſhore 
they can lie ſouth ; at a great diſtance they can make ne better than S. E. and afterwards 
E. S. E, with which courſes they generally fetch the iſland of St, | horas, and Cape Lopez, 
where finding the winds to the eaſtward of the ſouth, they ſail weſterly with it, till coming 
to the latitude of fo ir degrees ſouth, where they find the S. E. wind blowing perpetually, 

On account of theſe general winds, all thoſe that uſe the Weſt-India trade, even thoſe 

boun4 to Virginia, reckon it their beſt courſe to get as ſoon as they can to the ſouthward, 
that ſo they may be certain of a fair and freſh gale to run before it to the weſtward ; and for 
the ſame reaſun thoſe homeward bound from America endeavour to gain the latitude of 300, 
where they firſt find the wind begin to be variable, though the moſt ordinary winds in the 
North Atlantic ocean come between the ſouth and weft. 

Between the ſouthern lats. of 100 and 30 in the Indian Ocean, the general trade-wing 
about S. E. by S. is found to blow all the year round in the ſame manner as in the like lats, 
in the Ethiopic Ocean, and during the fix months, from May to December, theſe winds reach 
to within 29 of the equator ; but during the other 6 months, from November to June, a N. 
W. wind blows in the track lying between the zd and 1oth degrees of ſouthern latitu e in 
the meridian of the north end of Madagaſcar ; and between the 24 and 12th degrees of ſouth 
la-itude, near the longitude of Sumatra and Java. 

In the track between Sumatra and the African coaſt, and from 3® of S. Lat. quite north. 
ward to the Aſiatic coaſt, including the Arabian ſea and the gulph of Bengal, the monſoons 
blow from September to April on the N. E. and from March to October on the S. W. Jn 
the former half year, the wind is more fteady and gentle, and the weather clearer than in the 
latter ſix months: and the wind is more ſtrong and ſteady in rhe Arabian fea than in the 
gulph of Bengal. 

Between the iſland of Madagaſcar and the coaſt of Africa, and thence northward as far as 
the equator, there is a track wherein, from April to October, there is a conſtant freſh S. S. 
W. wind, which, to the northward, changes into the W. S. W. wind blowing at that time 
in the Arabian Sea. 

To the eaſtward of Sumatra and Malacca, on the north of the equator, and along the 
coalls of Cambodia and China, quite through the Philippines as far as Japan, the monſoons 
blow northerly and ſoutherly ; the northern ſetting in about October or November, and the 
{ſouthern about May. Theſe winds are not quite ſo certain as thoſe in the Arabian ſea 
Between Sumatra and Java to the weſt, and New Guinea to the eaſt, the ſame 
northerly and ſoutherly winds are obſerved ; but the firſt half year the monſoons incline to 
the N. W. and the later to the S. E. Theſe winds begin a month or ſix weeks aſter tho; 
in the Chineſe ſeas ſet in, and are quite as variable. 

Theſe contrary winds do not ſhift from one point to its oppoſite all at once: in ſome places, 
the time of the change is attended with calms, in others by variable winds ; and it often hap- 
pens on the ſhores of Coromandel and China, towards the end of the monſoon, that there are 
moſt violent ſtorms, greatly reſembling the hurricanes in the Weſt-Indies, wherejn the wind is 
ſo vaſtly ſtrong, that hardly any thing can reſiſt its force. ; 

All navigation in the Indian ocean muſt neceſſarily be regulated by theſe winds ; for if ma- 
riners ſhould delay their voyages till the contrary monſoon beg ins, they muſt either fail back, 
or go into harbour, an1 wait for the changing of the trade wind, 

Nor. The ſwiſtneſs of wind in a great ſtorm is not more than 50 or 60 miles in an 
hour, and a common briik gale is about 15 miles an hour, 
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A TIDE is that motion of the water in the ſeas and rivers, by which they regularly 
riſe and fall, the general cauſe of which was diſcovered by Sir Isaac NEwrTon, and i, 
deduced from the tollowing conſiderations . Daily experience ſhews, that all bodies, when 
throwa upwards from the earth, fall down to its ſurface in perpendicular lines ; and as lines 
perpeadicular to the ſurface of any ſphefe tend towards its centre, the lines, along 
which all heavy bodies fall, muſt be directed towards the earth's centre. 

As bodies appear to fall by their weight, or gravity ; the law, by which they deſcend, is 
called the law of gravitation : and as a magnet or loadſtone will draw ſmall portions of iron or 
ſteel, and as a piece of glaſs, amber, or ſealing-wax, when warmed by rubbing, will draw 
ſaall bits of paper and other light ſubſtances, the law, by which ſuch bodies fly to thoſe 
which draw them, is called the law of attraction. Hence it is not improper to ſay, that bo- 
dics, when falling by their gravity towards the earth, are attracted by the earth; and therefore 
the wards gravitation and attraftion may, reſpecting the carth, be uſed indifferently, as by 
the u is only meant that power, or law, by which all bodies tend towards its centre. 

Sir Is a ac diſcovered, by a great number of obſervations, that this law of gravitation or 
attraction was univerſally diffuſed throughout the ſolar ſyſtem, and that the regular motions, 
o>ſerved among the heavenly bodies, were governed by it; fo that the earth and moon attract 
each other, and both of them are attracted by the ſun. He alſo diſcovered, that the force of 
attraction, mutually exerted by theſe bodies, was leſſened as the diſtance increaſed, in pro- 
portion to the ſquares of thoſe diſtances; that is, the power of attraction, at double the diſ- 
tance, was four times leſs ; at triple the diſtance, nine times leſs ; at quadruple the diſ- 
tance, ſixteen times leſs, and ſo on. 

As the earth is attracted by the ſun and moon, it follows, that all the parts of the earth 
will not gravitate towards its centre in the ſame manner as they would do, if thoſe parts were 
not aff cted by ſuch attractions. And it is evident, that were the earth entirely free from 
ſuch actions of the ſun and moon, the ocean, being on all ſides equally inclined towards its 
centre by the force of gravity, would continue in a perfect ſtagnant fate, without ever ebbing 
or flowing. But, as the cafe is otherwiſe, the water in the ocean muſt needs riſe higher in 
_ places where the ſun and moon diminiſh its gravity, or where they have the greateſt 
atfraction, 

As the force of gravity muſt be diminiſhed moſt, in thoſe parts of the earth to which the 
moon 1s neareft, or in the zenith, becauſe her attraction will there be moſt powerful ; therefore 
the waters, in ſuch places, will riſe higher, and it will in them be full ſea or high water. The 
paris of the earth directly under the moon, and alſo thoſe in her nadir, viz. ſuch places as are 
diamattically oppoſite to thoſe where the moon is in the zenith, will have high water at the 
ſame time. For either half of the earth would gravitate equally towards the other half, were 
they free from all external attraction. But, by the action of the moon, the gravitation of one 
half of the earth towards its centre is diminiſhed, and that of the other increaſed. In the 
half-carth next the moon, the parts directly under her being moſt attracted, and conſequently, 
tadir gravitition towards the carth's centre moſt diminiſhed, the waters in theſe parts __ be 
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higher than any other part of this half-earth. And in the half-earth, the fartheſt from the 
rroon, the parts in the nadir beipg leſs attracted by her than thoſe which are nearer, gravitate 
leſs towards the earth's centre, and conſequently, the waters in thoſe parts muſt be higher than 
they are in any other part of this half- earth. 

Thoſe parts of the earth where the moon appears in the horizon, or is oo degrees diſtant from 
the zenith and nadir, will have their loweſt waters. For as the waters in the zenith and nadir iſs 
at the ſame time, the adjacent waters will preſs towards thoſe places to reſtore the equilibrium; 
aad, to ſupply the places of theſe, others will move the ſame way. and ſo on to 900 diſtant 
from the faid zenith and nadir , conſequently the waters, in thoſe places where the moon ap. 
pears in the horizon, will have moſt liberty to deſcend towards the centre ; and therefore, they 
will, in ſuch places, be the loweſt. Hence it plainly follows, that the ocean, if it covered the 
ſurface of the earth, would put on a ſpheroigal, or egg-like figure; in which the longeſt di- 
ameter would paſs through the place where the moon is vertical; and the ſhorteſt where ſhe i; 
in the horizon. And as the moon apparently ſhifts her poſition from caſt to weſt in going 
round the earth every day, the long diameter of the ſpheroid, following that motion, would 
oe caſion the two floods and ebbs in about every 25 hours, which is about the length of a lunar 
day, or the time ſpent between the moon's leaving the meridian of any place, and her coming 
to it again. Hence, the greater the moon's meridian altitude is at any place, the greater will 
thof* tides be which happen when ſhe is above the horizon; and the greater her meridian de- 
preſſion 1s, the greater will thoſe titles be which happen when ſhe is below the horizon. The 
ſummer day, and the winter night tides, have a tendency to be higheft ; becauſe the ſun's 
ſummer elevation, and his winter depreſſion are greateſt : this is more eſpecially to be obſer- 
ved when the moon has north declination in ſummer, and ſouth declination in winter. 

The time of high water is not preciſely at the time of the moon's coming to the meridian, 
but about an hour after. For the moon continues to act with ſome force after ſhe has paſt the 
meridian, and by that means adds to the libratory, or waving motion, which fhe put the water 
into whilſt ſhe waz on the meridian; in the ſame manner as a ſmall force applied upwards to 
a ball, already raiſed to ſome height, will raiſe it Rill higher. The tides are greater than or- 
dinary twice every month: that is, about the times of new and full moon: they are callcd 
fpring-tides, At theſe times the ſun and moon concur to draw in the ſame right line; and 
there fote the ſea muſt, under ſuch joint influence, be more elevated than at other times. Du- 
ring the time of their conjunction, or whilſt they are on the ſame fide of the earth, they both 
conſpire to raiſe the water in the zenith, and conſequently in the nadir : and when the fun and 
moon are in oppoſition, that is, when the earth is between them, whilſt one makes high- 
water in the zenith and nadir, the other does the ſame in the nadir and zenith. The tides are 
leſs than ordinary twice every month; that is, about the times of the firſt and laſt quarters 
of the moon; theſe are called neap-tides : becauſe in the quarters of the moon, the fun raiſes 
the water where the moon deprefie; it, and depreſſes where the moon raiſes the water ; fo that 
the tides are then cauſed only by the difference of their actions. Hence it i; neceſſary to ob- 
ferve, that the ſpring tides happen not exactly at the new and full moons, but generelly three 
days after, when the attracting powers of the ſun and moon have conſpired for a conſiderable 
time. In like manner the ne2p-rides happen about three days after the quarters, when the 
moonꝰs attration has been leſſened by that of the ſun for ſeveral days together. 

When the moon is in her Hg rm, or nearet approach to the earth, the tides riſe higher 
than they do, under the fame circumitances, at other times ; for, according to the laws of 
gravitation, the moon mu attract moſt when the is neareſt the earth. The ſpring-tides are 
greater about the time of the equinoxes, that is about the latter end of March and Septem- 
der, than at other times of the year ; and the neap-tides are then lefs ; becauſe the longer 
dia neter of the ſpheroid, or the two oppoſite floods, being then in the earth's equator, will 
de feribe a great circle of the earth; by the diurnal rotation of which thoſe floods will move 
{wifter, deſcribing a great circle in the ſame time they uſed to deſcribe a leſs one, parallel to 
che equator ; ard conſequently the waters being throven more forcibly againſt the ſhores, muſt 
eaufe them to riſe higher. 

The following obſerv ns have been made on the riſe of the tides : namely, the morning 
rides generally differ in their riſe from the evening-tides, The new and full moon ſpring- 
ide: rife to different heights, In winter the morving-tides are higheſt. In ſurnmer the ev- 
e*ing-tides arc higheſt. Thus it appears, that, after a period of about fix months, the order 
et tne higheſt tid- are Inverted ; that is, the riſe of the morning and evering-tides will 
Jioge places, the winter morning high tides becoming the ſame as the ſummer evening high 

tides. 
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tiges. Some of theſe effects rife from the different diſtances of the moon from the earth af- 
ter a period of fix months, when ſhe is in the ſame Gtuation with reſpect to the fun z for, if 
he be in perigee at the time of the new moon, ſhe will, in about fix months after, be in perizez 
about the time of full moon, Theſe particulars being well known, a pilot may chuſe that time 
which will prove moſt convenient for conducting a thip out of avy port, where there is not 4 
ſuckcient depth of water on common ſpring-tides, = : 

A ſmall inland ſea, ſuch as the Mediterranean and Baltic, are little ſubject to tiles ; be- 
cauſe the action of the ſun and moon is always nearly equal to the extremities of ſuch ſeas, 
The tides, in very high latitudes, alſo, are very inconſiderable: for the fun and moon aft. 
ing towards the equator, and always raiſing the water towards the middle of the torrid zone, 
the neighbourhood of the poles muſt conſequently be deprived of the waters, and the ſea, 
withia the frigid zones, muſt be low in compariſon to the uther parts, 

All the things hitherto explained would be exaRly obtained, were the whole furface of the 
earth covered with ſca, But ſince there is a multitude of iſlands, befides continents, lying 
in the way of the tide, which interrupt its courſe ; therefore there arife, in many places near 
the ſhores, a great variety of other appearances, beſiles the foregoing ones, which require par- 
ticular ſolutions, in which the ſituations of the ſhores, ſtraits, ſnoals, winds, and other things, 
muſt neceflarily be conſidered. For inftance ; as the ſea has no viſible paſſage between Europe 
and Africa, let them be ſuppoſed one continent, extending from 790 north, to 4.1% ſouth : the 
middle of thoſe two would be in latitude 19 degrees north, near Cape Blanco on the weft coaſt 
of Africa, But it is impoſſible the flood-tide ſhould ſet to the weſtward, upon the weſtern 
coaſt of Africa, (for the general tile following the courſe of the moon, malt ſet from eaſt to weſt ) 
becauſe the continent for above 600, both northward and ſouthward, bounds that ſea on the 
eaſt ; and therefore if any regular tide proceed from the motion of the fea, from eaſt to weſt, 
ſhould reach this place, it muſt be either from the North of Europe ſouthward, or from the 
South of Africa northward. 

This opinion is further corroborated, or rather fully confirmed, by common experience, 
which ſhews that the flood-tide ſets to the ſouthward along the weſt coaſt of Norway from the 
North Cape to the Naze, or entrance of the Baltic Sea, and fo proceeds to the ſouthward 
along the eaſt coaſt of Great Britain, and in its paſſage ſupplies all thoſe ports which lie in its 
way one after another. The coaſt or Scotland has the tide firſt, becauſe it comes from the 
northward to the ſouthward. On the full and change days, it is high-water at Aberdeen at 
12 h. 45 m. but at Tinmouth Bar not till 3 h. Rolling thence to the ſouthward, it makes 
high-water at the Spurn a little after 5 h. at Yarmouth Roads a little after 8 h. at Harwich 
at 10 h. 30 m. at the Nore 12 h. and at London 2 h. 30. all in the ſame day. 

While the flood-tide is thus gliding to the ſouthward along the eaſt coaſt of England, it al- 
o ſets to the ſouthward along the weſt coaſts of Scotland and Ireland ; one branch of it falls 
back, nort'1 eaſt into St. George's Channel; and another runs between Uſhant and th. Liz- 
ard, into the Britiſh Channel. 

Among Pilots it is cuſtomary to reckon the time of high-water by the point of the com- 
pes the moon bears on at that time, allowing three quarters of aa hour for each point. Thus, 
i plats where it is high- water at noon, on the full and charge days the tide is ſaid to flo 
north and ſouth, at 12 o'clock. In places where the moon bears 1, 2, 3, 4, or more points 
to the eaſtward or weſtward of the meridian, when it is high water on ſuch days, the tide is 
Fiid to flow og ſuch a point; fo, if the moon brars ſouth-catt at high-water, it is ſaid ro Now 
louth-caſt al north-weſt, or ꝙ o'clock ; if ſhe bears ſouth-w.:t, it flows ſouth-welt and 
notth- eaſt, or three o'clock : and in like manner for every other point of the moon's boaring, 


From the obſervations of many perſons, the times of high- water on the days of the n+ 2:4 
all- moon on moſt of the coaſts of Europe, and ſeveral other places have been colltet ; and 
thoſe are generally put in a table, againſt the names of their reſpective places, in an f²οƷñ . = 


ical order; hence it is called the tide-table, 
the belt method generally preſcribed for fin ling the time of high-water a! . 12-2, is 
centaned In the fllowieg particular: : 
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To find the Leap-Year, 


Divide the given year by 4, if nothing remains it is leap-year, but if 1, 
2, or 3 remains, they ſhew that it is ſo many years after biſſextile, or leap. 
year, as the remainder is: thus, in the year 1799 divided by 4, gives 446, 
and the remainder is (3) ſhews that it is the gd. after leap- year. 


To find the Golden Number for any Year, 


Rulz. Add one to the given year, and divide the ſum by 19, the re. 
mainder will be the golden number, | 


EN AML. 


Required the Golden Number of 1799 


By adding one to that year, it gives 1800, this divided by 19, gives 94 
for the quotient, and the remainder is 14, the golden number for 1799. 


To find the Moon's Southing on any Day of her Age. 


Since the ſun returns to the meridian he has left in the ſpace of 24 
hours, and the moon in about 24 hours 49 minutes ; therefore, if the moon 
leaves the meridian at the ſame time that the ſun does, on any day, the next 
day ſhe will come to the meridian 49 minutes after him, falling back, about 
49 minutes every day; whence to find the time of the moon's ſouthing, or 
coming to the meridian on any day, we have this eaſy RuLE : 

Firſt find her age by the Table, Page 138, then multiply the 
day of her age by 49, and divide the product by 60, the quo- 
tient is the hours, and the remainder the minutes, afternoon when {he 
fouths, Or, which is rather eaſier, and in many reſpetts ſufficiently exatt 
for the mariner's purpoſe : multiply the moon's age by 4, and divide the 
product by 5, the quotient is the hours, and the remainder multiplied by 
12, gives the minutes afternoon when ſhe is upon the meridian ; but if this 
time exceeds 12, ſubtract 12 hours from it, and the remainder is the time 
of her ſouthing in the morning. 

N. B. From the full moon to the change ſhe comes to the meridian, of 
touths in the morning; but from the change to the full, in the afternoon, 
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Required the Moon's Southing, Auguſt 25, 1796 ? 


Moon's age by the table 22 Or thus, 22 days 
49 4 | 
198 17,36 5)88(17 h. 
88 12,00 5 
6,0)107, 8 5,36 38 
Moon's ſouthing 17, 58 afternoon 35 
Subtract 12 — 
3 
Moon's ſouthing 5 58 in the morning. 60 
5)180(36 m. 
15 
30 
30 


Hence it appears that the moon comes to the ſouth at 38 minutes after 
; in the morning, 


The method of finding the time of high water inſerted in common books 
ef navigation, at times will give the moon's age, whole days, and the time 
of ſouthing, and of high water, hours wide of the truth; and even if the 
moon's ſouthing be exactly found, yet the tides may differ leſs or more 
from the computed time; for the floods do not always happen at the ſame 
diſtance of time from each other, but at different diſtances, according to 
the times of the moon's age, and her aſpect with reſpect to the ſun ; or as 
the waters are acted upon by the ſum or difference of the attractive forces 
of the ſun and moon, and alſo on account of winds and ſtorms, which great- 
ly aſſected the tides, the real time of high watex at any place will often dif- 
fer from the computed times ; therefore pilots, and all concerned, would 
do well to uſe the following method, which will in general give the time 
of high water within half an hour of the truth, when the tides are not 
greatly influenced by the wind, f : 


A TABLE 
9 
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A TABL. E for the readily finding the Day of the Month the New 
Moon will fall on till the Year 1990, and conſequently the Moon's Age 
for aay Dav, by knowing the Golden Number, according to the Method 
commonly uſed for finding the Moon's Age.—-Add 1 to the given Year, 
and divide the Sum by 19, the Remainder will be the Golden Number, 
which being marked with a Pencil at the top of the Table, will ſhew the 
Golden Number during that Year, 
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The Uſe of the foregoing Table. 


To find the moon's age on any given day, look in the firſt column 
(marked Golden Num.) for the golden number, and under the month, on 
the lame line, ſtands the day of the new moon; then count the days which 
have completely paſſed ſince the laſt change, and they will be her age on 
the given day. 


To find the Time of High Water, 


Look for the moon's age in the table of times, and the hours and minutes 
eppoſite to which being added to the time of high water, on the change 


and full days, at any place, will, if it does not exceed 12 hours, give the 


time of high water there in the afternoon of the giyen day; but if it does 
exc-ed that number, take 12 from it, and the remainder will ſhew the time 
of high-water in the morning. 


At what Time will it be High Water at London, April 29, 1796 ? 


Oppoſite 11 the golden number, and under April, I find it was new 
moon the ch day; and reckoning forward to April 29, gives 22 days for 
the moon's age. | 

Againſt 22, in the table of times, ſtand 4 hours g6 minutes, to which 
add 3 hours, the time of high water at London on the full and change. days, 


and that gives 4 hours 36 minutes, the time of high water at London in 
me morning. 


EX A 


Required the Time of High Water at Dover, October 12, 1796? 


Oppoſite to 11 the golden number, and under October, I find it was new 
moon the 1ſt day; reckoning forward to October 12, I find the moon's 
az? 1$11 days; againſt 11 in the table of times ſtand 8 hours and 8 min- 
utes, This added to 10 hours 30 minutes, the time of high water on full 
an change days at Dover, gives 18 hours 38 minutes; from which I 
take 12, and the remainder 6 hours 38 minutes is the time of high water 
in the morning at Dover on the given day. 


EXAMPLE. III. 


Mat Time will it be High Water at Torbay, July 16, 1796 ? 


By the table it was new moon on the 4th day, and reckoning forward 
to the 10th, 1 find there are 5 days completely paſt, Againſt 5 in the 
table 


— — ——— öl — — 
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table of times, ſtand 3 hours 2 minutes, which added to 6 hours, the time 
of high water at "Torbay, on full and change days, gives 9 hours 2 min. 
utes, the time of high water in the afternoon, on the above day. 


To fend the time of the Moon's rijfing. 


If the moon is not. yet come to the full, add the time of her ſouthing 
to the time of the ſun's riſing, and the ſum will be the time of the moon's 
riſing in the forenoon ; but if the ſum exceeds 1 2, ſubtract 12, and take 
the remainder for the time of her riſing in the afternoon, But 
if the moon is paſt her full, then add the time of her ſouthing to the 
time of the ſun's ſetting, and the ſum will be the time of the moon's riſ- 
ing in the afternoon, But if the ſum exceed 12, ſubtract 12, and take 
the remainder for the time of the moon's riſing in the morning. 


Norte. If the time of the ſun's rifing and ſetting is not known, it 
may be eaſily found, having the latitude of the place and the ſun's declin- 
ation in the table, ſhewing the riſing and letting of the tun, moon, or ſtars. 


See Table VIII. 


At London, Dec. 1, 1792, required the time of the Moon's Riſing ? 


| n. M. 
Riſing — — — 12 oo 
Sun riſes that day by the table at — 8 o 
Sun ſetts — _ — 3 58 
Moon ſouths that day at — — 2 24 
Moon riſes at | 6 22 afternoon, 


To find the Time of the Moon's Setting. 


Find the time of the ſun's riſing and ſetting by the tables as before, and 
if the moon is not yet to the full, add the time of her ſouthing to the time 
of the ſun's ſetting, and the ſum will be the time of the moon's ſetting in 
the afternoon ; but if the ſum exceeds 12, fubtratt 12, and take the 0. 
mainder for the time of her ſetting in the morning. 

And if the moon is paſt the full, add her ſouthing to the time of the 
ſun's riling, and the ſum will be the time of the moon's ſetting in che 
morning; but if the ſum exceeds 12, fubtratt the 12, and take the re- 
mainder for the time of the moon's letting in the afternoon. 


EXAMPLE. 


— ————— — — 
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At London, November 16, 1792, required the Time of the moon's 


Setting ? 
Setting — — 12 
Sun riſes Nov. 16th, by the tables, at 7 
Sun ſets —— _ _ 4 17 
Moon fouths Nov. 16th — — 1 36 
Moon ſets Nov. 16th at — — 5 53 afternoon, 


Norte, The above method may differ half an hour from the time 


given by the almanacs. 


In like manner may the time of high water be found at any other place. 
On account of the irregularities of the moon's motion, the times of her 
change may differ half a day from the truth; and the time of high water 
30 _—_ but ſeldom more, if the fea is not greatly influenced by the 
wind, 

The tides do not always anſwer to the ſame diſtance of the moon from 
the meridian at the fame places, but are variouſly affected by the action of 
the fun, which bring them on ſooner when the moon is in her firſt and 
third quarters; and keeps them back later when ſhe is in her ſecond and 
fourth quarters; becauſt in the former caſe, the tides raiſed by the ſun, 
alone, would be earlier than the tide raiſed by the moon; and in the latter 
cale, later, as may be ſeen in the table of the ſhifting of the tides. 

As the Nautical Almanac is become now of general uſe in long voyages, 
the time of high water at any part of the world may be readily found, if 
the time making high water full and change be known; for in the ſixth 
page of each month is given the time of the moon's paſſage over the me- 
nitian of Greenwich every day; this time may be 2 to the meridian 
of any other place, by allowing 1 hour for every 15 degrees of longitude, 
To this time add the time making high water there, on full and change 
days, which gives the time of high water nearly on that day, if the ſum be 
{e's than 12 hours; but if above, ſubtract 12 hours, or 24 hours from it; 


obſerving, that the days in this Almanac begin 12 hours later than the 
common day. 
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A TaBLE of the Bearings of the Moo at the Time of High Mater, for 
every Point of the Compaſs, nearly with the Times of thoſe Bearings at 
the following Places on the Coaſts of England, Ireland, France, Sc. 


When the Moon bears 
as follows, 


N. and 


N. by E. 
N. N. E. 
N. E. by N. 
N., E. 
N. E. by E. 
E. N. E. 
E. by N. 

5 0 
E. by 8. 
. 
S. E. by. E. 

* 


S. E. by S. 
8. S. E. 
9, by E. 


8. 


, 1 } 


H. 
8.12 
8. by W. || 04 
8. S. W. 14 
S. W. by W. 24 
S. W. 3 
S. W. by W. I 4 
W. S. W. [44 
W. by 8. 54 
. 
W. by N. 64 
W. N. W. 71 
N. W. by W. 8: 
N. W. | 9 
N. W. by N. | 92 
N. N. W. 101 
N. by W. 14 
N. e 


| 


Ifle of Alderney, Gibraltar, South. 
ampton, Beachy, Sheerneſs, a Sand 
called Kentiſh Knock, a Sand 
called the Swin, at the Mouth of 
the Thames. 


buy 45 minutes paſt 12, Rocheſter, 


Fluſhing, Malden, Nore, 
or go minutes paſt 1, Bell Iſle, Tin. 
{ mouth, Graveſend, Holyhead, 
or 15 minutes paſt 2, Berwick, Lil. 
{ bon, St. ED Coquet. 
Whitby, London, Amſterdam, Bour. 
deaux, Bay of Biſcay, 
Breſt, Huntcliff, Iſle of Bas, at the 
Maes, Scarborough. 
In Breſound, Uſhant, Scilly, Cork, 
Cape-Clear, 
en u Mouth, at the Spurn, Tor. 
day, Start Point. 
Hull, Wells, Weymouth, Plymouth, 
Ramhead, Torbay, Dartmouth, 
Briſtol, Portland Road, Lynd, Foul. 
nels, Foy, | 
Lizard, Land's End, Falmouth, Pen- 
ryn, C. Barfleur, 
Eddiſton, Yarmouth, Needles, Fly, 
- Dublin, Ifle of Ely. | 
Ifle of Man, Ifle of Wight, E. End, 
Caſkets, Caen, St. Helen's. 
North Foreland, Dungeneſs, Dun- 
{ nole, Shoreham. 
Downs, Deal, Dover, S. Foreland. 
Margate, Harwich, Roſe, Pool, Portl- 
mouth, Spithead, Calais. 
\{ Dunkirk, Embden, R. Elbe, Coaſt 


of Flanders, Oſtend. 


Note. The current in the Downs generally runs 44 hours to the 
north; and 34 hours to the ſouthward ; at Dover the tide from the chan- 
nel runs northward 74 hours; and from the north g h. 10 m. at the full 


and change of the moon. 


W. hourly. 


change by the ſhore. 


The tides ſet in the Downs N. N. E. and S. S. 


It is high water at London 46 minutes after two at full and 


Pilots 
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Pilots reckon fix hours for a tide, then as. I a tide, is g hours, } tide is 
11 hour, and half-quarter tide is + of an hour. So that if it flows tide, 
half tide, and quarter tide, it is high water at half an hour after 10 o'clock, 
which is the caſe in the Downs by the ſhore. 


——O—— —̃ A A TY —— — 


ATABLE fhewing the Time of High Water at Full and 
Change of the Moon at the following Places on the Coaſt of 
the United States of America. 


[Norx. H. ſtands for hours, II. for minutes, and F. for feet.] 


HB. . 1 
Boſton Light-Houſe, - - - - 11 , 30 | 12 1 
Marblehead, Salem, and Cape-Ann, - - 11 | 3012 "nn 
Newburyport and Portſmouth, - - 11 | 15 | 10 
Portland and Caſco-Bay, - 2 - 5 410459 
Kennebeck and Sheepſcut, - - - 10| 45] 9 
Townſend, Broad-Bay, and George's-River - 10 | 45| 9 
Penobſcot-River and Fox-Iſland, - - 10 | 45 | 10 
Mount-Deſert, and Goul ſborough, - - 11 | —{ 12 
Machias, N - - - _ 11 | —| 12 
Paſſamaquoddy-River and Mooſe-Iſland, - - 11 | go | 2 
E Plymouth, Cape-Cod, and Manomoy-Point, - 11 306 
nl. Race-Point, | - - - - 10 | 45 
Nantucket, " - 3 - 1 21.0 
"Rag Tarpaulin-Cove, - - - 914321 5 
Gay-Head, New-Bedford, Block-Iſland, and Rhode-Ifland 
Harbours, - - - - 
Fu. New-Haven, - - - - | 1 : * 3 j 
nd, | New-London, New-York, Elizabeth-Town-Point, and 14 
Cape-Henlopen, — - 8154] 5 4 
"BE dandy-Hook (New-Vork,) — - - 64371 5 oY 
Cape-Henry and Cape-Charles,* - - 7 4 | 1 
. | Charleſton, (S. C.) - - - 7 6 q: | 
ortl. Port-Royal, - - - - 8 | 15 . 
St. Simon's Sound, - - - 9 | 
"alt St, Simon's-Bar, - - - 7 | 30 | | 
St. Simon's Offing, - - - 6 | 45 1 
St. Anaſtatia's-Ifland, — - 30 | 
the | Florida-Keys, 5 ä : 0 | 50 
chan- 
full * The Tides in theſe Rivers are governed by the winds, When it blows 
8.8. bor two or three days at N. or N. V. the flood tide does not rife two feet, 
| and but when the wind blows à gale to the S. E. or E. S. E. the Tide riſes 4 Mi 
er 5 feet, : 1 
ot's OF 7 
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LOG-LINE AND HALF-MINUTE GLASS, 


AND HOW TO 


CORRECT THE DISTANCE GIVEN BY THEM. 


HE Log is a flat piece of wood like a flounder, or of che figure of: 
quarter of a circle, having its circular fide loaded with lead ſufficient 

to make it {wim upright in the water. To this log is faſtened a long line 
of about 150 fathoms, called the Log-line, which is divided into certain 
equal ſpaces, called Knots, each of which ought to bear the fame propor- 
tion to a nautical mile (60 of which make a degree) that half a minute does 


to an hour, that being the time allowed for the experiment. 


They are called Knots, becauſe at the end of each of them there is a 
piece of twine with knots in it, reeved between the ſtrands of the line; 
theſe pieces of twine ſhew how many knots run out in half a minute, and 


conſequently the ſhip's rate of failing per hour. | 
Mr. Noxwoo, and ſeveral other able mathematicians, have 


found 


that a degree of a great circle upon the earth contains about g67200 En- 
gliſh feet, therefore a nautical mile being the % part of 967200 feet, that 
is, 6120 feet, and ſince half a minute is 41, part of an hour, the length 
of a knot on the log-line ought to be the 119 part of 6120 feet, or 51 feet, 
But as for the whe part, the ſhip's way 15 found, by experience, to be re- 
ally more than that given by the log, and as it is ſafer to have the reckon- 
ing before the ſhip than after it, therefore 30 feet may be taken as the 
proper length of each knot, and theſe knots ſubdivided into ten fathoms, 
each of 5 feet, which is certainly the belt adapted for prattice, and will 
correſpond with all the tables and inſtruments ufed in navigation, as they 
are decimally divided, and conſequently, the ſhip's run determined with 
greater eaſe and certainty, But fome experienced commanders find, that 
the allowing go feet to a knot generally makes a ſhip a-head of the reck- 
oning ; and, to avoid danger, moſtly divide the log- line into knots of 3 01 
74 fathoms of 6 feet each, to correſpond with a glals that runs 28 ſeconcs. 
Others again divide the ſeconds, the glaſs runs, by 4, and take the quotient 
for the diſtance in fathoms between the knots ; which of theſe methods 


are beſt, I leave to every captain's own experience to determine ; b 


ut cer- 
tain 
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tain it is, that whatever length the knots are, the moſt convenient way is 
to divide them into tenths. 

In hot or dry weather, the glaſs runs out faſter than in moiſt or rainy 
weather: therefore care ſhould be taken to try what number of ſeconds 
the glaſs runs, 

The knots commonly begin to be counted at the diſtance of 10, 12, or 
15 fathoms from the log, according to the largeneſs of the ſhip, that fo the 
log may be out of the ſhip's wake when it is thrown overboard before they 
begin to count, let the eddies ſhould ſuck the log after the ſhip ; and for 
the more ready diſcovery of this point of commencement, there is common- 
ly faſtened at it a piece of red rag; that part of the line between the red 
rag and the log is called the {tray-line. 

The log and log-line being duly prepared and hove overboard from the 
poop, or lee-quarter, and the line veered out (by the help of a reel which 
turns eaſy, and about which it is wound) as faſt as the log will carry it 
away, or rather as faſt as the ſhip fails from it, will ſhew how faſt the 
ſhip has failed in the given time, or rate of failing per hour. 3 

The experiment for finding the velocity of the ſhip is called heaving 
the log. | 

Care ſhould be taken to veer out the line as faſt as the log takes it, for 
if the log is left to turn the reel of itſelf, the log will come home and de- 
ceive you in the reckoning, Nag 

In king's ſhips, India ſhips, and ſome others, the log is hove every 
hour, but in coaſters, and thoſe uſing ſhort voyages, every two hours. 

Here the ſhip is ſuppoſed to move with equal velocity between the 
times of trying the experiment. But if the gale has not been the fame 
during the whole hour, or time between heaving the log, or if there have 
been more fail ſet, or any handed, that ſo the ſhip has run more or leſs in 
any part of the hour than ſhe did at the time of the experiment ; or if 
it ſhould fall little or more wind at that time, there muſt be allowance 
made for it according to the diſcretion of the artiſt : Sometimes too, when 
the ſhip is before the wind, and a great fea ſetting after her, it will bring 
home the log; in ſuch caſes it is cuſtomary to allow one mile in ten, and 
leis in proportion, if the ſea be not ſo great. 

Care ſhould alſo be taken to meaſure the log line pretty often, leſt it 
ſtretch and deceive you in the diſtance. 

The like regard muſt be had that the half minute glaſs be juſt go ſec- 
ends, otherwiſe no account of the ſhip's way can be kept ; to prove 
which, if there be no ſtop-watch at hand, let a plummet, of any form or 
weight, be faſtened to a ſilk ſtring or thread, with a loop to hang on a 
(mall pin or nail faſtened in any place, fo that the plummet may ſwing 
freely ; let it be 39+ inches from the end of the loop to the middle of the 
plummet, and the plummet cauſed to {wing ; each of thole {wings will be 
a true ſecond of time, always counting every time it paſſes the perpendic- 
ular, let fall from the pin, and every time it patſes from the perpendicular 
to the utmoſt {wing will be half-a-fecond, 
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How to correct the Diſtance given by the Log-Line and Half-Minutg 
laſs. : 
The diſtance given by the log may be wrong on three accounts, viz, 


by an error in the glaſs, an error in the log-line, or an error in both ; for 
correcting of which take the following caſes : 


I. 


When the log- line is truly divided, and the glaſs is faulty. 
RulE. Say, as the ſeconds run by the glaſs are to go ſeconds, ſo is the 
diſtance, given by the log, to the true diſtance. 7 


EXAMPLE I. 


Suppoſe a ſhip runs at the rate of 7 knots in the time the glaſs runs 
out ; but meaſuring the glaſs I find it runs 34 ſeconds ; what is the true 
rate of failing ? 

As 94: g0:: 7,5 : 6,6 miles, the true diſtance failed in an hour, 


- EXAMPLE, 


Suppoſe a ſhip runs at the rate of 61 knots, but meaſuring the glaſs, 
find it runs only 25 ſeconds ; required the true rate of failing ? 
As 25: 30:: 6,5: 4,8 miles, the true diſtance failed in an hour. 


CASE II. 


When the glaſs is true and log-line faulty. 
Rol. Say, as 50 feet is to the diſtance meaſured between knot and 
knot, ſo is the diſtance run by the log to the true diſtance, * 


EXAMPLE I. 


Suppoſe a ſhip runs at the rate of 61 knots in half a minute, but mes. 
ſuring the ſpace between knot and knot, 1 find it to be 56 feet; required 


the true rate of ſailing ? 


As 50:56 :: 6,25 : 7 miles, the true diſtance failed in an hour. 
EXAMPLE II. 


Suppoſe a ſhip runs at the rate of 64 knots in half a minute, but meaſ- 
uring the fpace between knot and knot, I find it to be only 44 feet; re- 
quired the true rate of failing ? | 

As 50: 44 :: 6,5: 5,72 miles, the true diſtance failed in an hour, 


. | CASE III. 


When both the log-line and glaſs are faulty, 

Rure, Multiply thrice the meaſured length of a knot by the diſtance 
run by the log, the product, divided by 5 times the meaſured time of the 
glaſs, will give the true diſtance run. 

EXAMPLE. 


n 


— — — . — 8 
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EXAMPLE. 


0 a ſhip runs 5 knots of a log- line of 45 feet to a knot, while a 


glals o 


25 ſeconds is running out ; what is the true rate of failing ? 


The meaſured length of a knot — — 

Multiplied by _ _ — * 
Gives thrice the meaſured length of a knot 135 
Which multiplied by the diſtance run per log 6 


675 


—_— 


uns | — 


rue Seconds | Length of | . | 
of Glaſs, |Knots in Feet. 1 
And dividing the product by 5 times the 5 da 
time the glaſs runs, that is 5 X 25 = 125, the 24 40,0 
quotient is 5,4, the number of miles the ſhip ws 41,8 
6.1 & runs per hour. 26 434 | 
5 This rule is only a compound of the two a7 45,0 
former ſimple ones, which is contracted a lit- £3 46, 
tle, | 29 48,4 
When the glaſs is faulty, the log-line may | 39 _— 
be divided as in the annexed table, ſhewing 31 51,8 
the length of the knots of the log. line of dit-} 32 9914 
and ferent glaſles, 33 00-4 
| 34 56,8 | 
35 58,4 
| g6 | 60,0 | 
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THE DESCRIPTION AND USE. or 
HADLENXY's.0CTANST, 


COMMONLY CALLED 


HADLEY's QUADRANT. 


9 5 inventor of this noble inſtrument 1s diſputed ; ſome ſay it was 


firſt invented by one Goprrey, in Philadelphia, and that Mr, 
HaAD1. xy, then an officer in the royal navy, pirated it from him, and 
brought it to England, who being the firſt that made it public, it {ill 
bears his name. How far this is true, I cannot ſay, but certain it is, that 
two men in different parts of the world may hit upon one invention at the 
lame time. | | 
This inſtrument is now ſo much improved, that angles, whether verti. 
cal, horizontal, or any other poſition, the objects happen to be in, may be 
taken to ſuch a degree of . that people unacquainted with the ule 
of it would ſcarcely think it poſſible. ö | 
The principles of this admirable inſtrument have been ſo well demon- 
ſtrated by other hands, that a repetition thereof here ſeems to me unneceſ- 
fary ; I ſhall therefore content myſelf with giving a ſhort deſcription of it, 
and its uſe in navigation. 


The principal Parts of the Inſtrument are, 
The Index D 
The Index Glaſs E 
The Horizon Glaſſes G and F 


The Dark Glaſſes, or Screens II 
The Sight Vanes K and G. 


The graduated arch B C contains only 45 degrees, or is the 8th part of 
a circle, but it is to be eſteemed as go?, and ſo divided, becauſe by the 


double reflection the angle is doubled. 


The diviſions run o, 10, 20, &c. to go as in the figure, each degree is 
ckvided into 3 parts of 20 minutes each, which by the help of the vernier, 
or diviſions on the index, 1s again ſubdivided into minutes of a degree, 
thus: 

The index D is a flat bar moveable on the centre of the inſtrument ; 
that part of the index that ſlides over the graduated arch, having the firſt 
and laſt diviſions thereon correſponding to thoſe on the arch, is called the 
Vernier or Nonius, and which divides every ſub- di viſion on the arch in 
minutes, 
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minutes, thus, 7 diviſions on the nonius being divided into 20 parts, it is 
evident the difference between the firſt diviſion on the arch and on the no- 
nius is 2; of one of the ſub- diviſions on the arch, or 1 minute, becauſe 77 
there is divided into 21 parts, being one in 20 greater than on the arch. 
The difference of the two firſt diviſions will be 2', and the difference of 
the three firſt g, and ſo on; hence it will ariſe, that in whatever diviſions 
on the vernier and arch cut one another the neareſt, the vernier will indi- 
cate how many minutes above the next ſub- diviſion according as it is num- 
bered to right or left thereof. On the bottom of the index againſt the 
back of the arch is a ſcrew made to fix faſt the index when required, 

The arch, as before obſerved, is divided into go degrees, numbered o, 
10, 20, go, &c. and each degree into 3 parts, each 20 minutes, and is to 
he read thus: 1d.— 1d. 20m. — 1d. 40m. — 2d. — ad. 20m. — 2d. 40om.— 
gd. &c. obſerving to read to the diviſion that the o, or diamond. like point, 
of the nonius laſt paſſed over; then the nonius will give the wes of 
minutes more, to be added to the diviſion laſt paſſed by the nonius. Thus, 
ſuppole the o, or A of the nonius has paſſed over 15 degrees and two 
parts or 15d. 40m. and ſtands ſomewhere between 15d. 40m. and 6d, 
then obſerve what diviſion or line on the nonius coincides with any divi- 
ſion or line on the arch, that number on the nonius will be the minutes to 
be added to 15d. 40m. . 15 on the nonius touches ſome diviſion 
on the arch, then 15m, muſt be added to 15d. 40m. and the angle or alti- 
tude meaſured will be 15d. 55m. 

The index glaſs E is a piece of glaſs truly ground, ſilvered on the back, 
and fixed in a braſs frame, perpendicularly to the index; its uſe is to re- 
ceive the rays proceeding from any object, and reflect them to the horizon 
glaſſes Fand G; at the back of the braſs frame of this glaſs are two ſcrews, 
ſerving to adjuſt the frame a to the index. 

The horiſon glaſſes F and G are ſmaller pieces of ground glaſs, one part 
of which is filvered and the other part open or unſilvered, in order to look 
at an object through it; theſe are ſet in — and placed perpendicularly 
on the limb at G and F; their uſe is to receive the rays of any object re- 
fletted from the index glaſs, and again to reflect thole rays to the eye 
through the holes of the ſight vanes K and G. 


Ng; Too adjuſt the Quadrant. 


Firſt, The index glaſs muſt be perpendicular to the plane of the quad. 
rant, which if not, you may thus diſcover ; hold the plane of the quad- 
rant in an horizontal poſition, with the index glaſs near the eye, look right 
down the quadrant in ſuch a manner as to ſee the arch of the quadrant di- 
rect, and at the ſame time reflected by the index glaſs ; then, if the arch 
ſeen direct, together with its reflected image, appear to be in one line. the 
index glaſs is truly adjuſted, if not it muſt be rectified by means of the 
(crews placed at the back of the index glaſs ; it is eaſy to diſcover which 
way the inclination is by preſſing the index glaſs with your thumb while 
you obſerve the arch. 

Secondly, The axis of the horizon glaſs muſt be parallel to the axis 
of the index glaſs, if not the error is eaſily diſcovered and rectified in the 

tore 
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fore horizon glaſs when the index is adjuſted, thus: bring O on the ng. 
nious nearly to O on the graduated arch, and look directly through the 
ſight vane at the moon or any bright ſtar, ſo as to fee the reflected image in 
the horizontal glaſs, and the object at the ſame time through the unſilvered 

art; then move the index backwards and forwards ſlowly, and obſerve 
if both images coincide or paſs behind one another, which if they do, the 
axis of both are parallel, which, if not, you ſhould nicely adjuſt by the two 
{crews placed on the top block of the horizon glaſs, 

If a {mall piece of coloured glais ſet in braſs be made to turn round to 
the ſight vane occaſionally to guard the eye, and the {crews turned back, 
the ſame correction may be made by uſing the ſun inſtead of the moon or 
ſtar, | | 


To take the Altitude of the Sun by the Fore Obſervation, 


The ſun's image at any tire when not much obſcured by clouds may 
be ſeen as reflected from the unſilvered part of the horizon glaſs, by look. 
ing through the hole in the ſight-vane; having put the ſcreens down to 
guard the eye, hold the inſtrument vertical, and turning towards the {un, 
direct the fight to that part of the horizon beneath the ſun, and moving 
the index you may bring down the red image of the ſun towards the hor. 
1zon : if the ſun's image ſhould be faint, you may turn back the ſcreens, 
and you cannot mils it. 

Having brought down the ſun's image near the horizon, ſwing the quad. 
rant backwards and forwards, making your eye the centre of motion, and 
keep moving the index at the ſame time till the ſun's lower edge juſt 
touches the horizon, and you will have the apparent altitude of the ſun's 
lower limb upon the arch of the quadrant at that inſtant, But this zltig 
tude is greateſt at 12 o'clock, when the ſun is on the meridian, from which 
the latitude is determined; much time will be ſaved if you have a good 
watch well regulated to tell you within a minute or two when to begin 
your obſervation, but this apparent altitude requires the four following 
corrections: 

Firſt, The index error, if any, to be added or ſubtracted. 

Secondly, The dip of the horizon. | 

Thirdly, The ſun's ſemi-diameter and refraction. 

Nor. Inſtead of adding the femi-diameter and ſubtracting the dip, it 
is common to add 12 minutes. 

Theſe four corrections are neeeſſary to find the true altitude of the ſun's 
centre nearly, the correction of the ſun's parallax being fo fmall, that it 


may always be neglected in determining the latitude, 


The back obſervation is managed the fame as the fore obſervation, only 
your back muſt be turned towards the ſun, and the ſcreens ſhifted to the 
back horizon glals, remembering to ſubtraft the ſun's ſemi-diameter (if the 
apparent lower limb be taken) and add the dip, ſubtrafting the effect of 
refraftion, and you will have the altitude of the ſun's centre. 

The correction for the index error is thus: Turn down the ſmall knobof 
brals, placed on the limb. to hinder the index from going off the arch, as 
N may be in the way, This correction may be accurately EEE by 

taking 
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uking the diameter of the ſun, moon, or any object before and behind O 
n the arch; that is, bring the upper limb of the object to coincide with 
the lower, and note the angle, then take it on the extra arch, as it is call- 
ed; that is, bring the lower limb to coincide with the upper, and note the 
angle, half the difference of theſe two angles will be the true correction of 
the index error. | 


EXAMPLE, 


Suppoſe the ſun's diameter meaſures g6 on the arch and 28 in the extra | 4 
arch. The difference is 8“, half which is the error to be ſubtracted, be. 9 
caule the diameter meaſures more on the arch, or gives the ſun's diameter | 
too much, but had the extra arch given the greater angle, the error would 
have been additive, 


To take the Altitude of the Moon, 


The moon's altitude may be taken either by the fore or back obſervation 
exactly in the ſame manner as the ſun's altitude, only here you muſt bring 
the edge of the moon into contact with the horizon, which is round and | 
well defined, whether that be the upper or under edge: the corrections to 
be applied to the obſerved altitude are as follow : | 
Firſt, The index error as before directed. 
Secondly, The dip to be ſubtracted in the fore obſervation, and to be 
added in the back obtervatiori, 
| Thirdly, Semi-diameter to be found in the nautical ephemeris for every 
noon and midnight at Greenwich ; if very great accuracy 1s required, this 
{.ni-diameter muſt be corrected for the intermediate time: which being 
added to, or ſubtracted from, the obſerved altitude will give the apparent 
altitude of her centre, | 1 
Fourthly, Parallax and refraction. The moon's horizontal parallax for 1 
every noon and midnight at Greenwich is to be found in the nautical | 
ephemeris, This muſt be corrected for the intermediate time; then take 
the proportional logarithm of the moon's horizontal parallax out of the s 
muucal almanac, increaſe its index by 10, and ſubtract the log. co-fine of | 
che moon's apparent altitude from the ſun ; the remainder will be the 
proportional logarithm of her parallax in altitude ; from which take the 
moon 's refraction, (table IX. ) and the remainder will be the correction of the 


f 
| 

moon's altitude, which being added to her apparent altitude, will give 1 

the true altitude of her centre. | 


To take the Altitude of a Star by the Fore Obſervation. 


Set the index at O, and holding the plane of the quadrant vertical, di- 
rect the ſight to the ſtar, and at the fame time look for the reflected image 
of the ſtar in the ſilvered part of the horizon glaſs ; move the index a lit- 
tle, which will ſeparate the reflected image from the direct image, the for- 

mer will be eaſily diſtinguiſhed from the latter by its motion, when you 
far the index ; continue to advance the index, and at the fame time follow 
the 
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the reflected image of the ſtar with your eye, directing the ſight lower and 
lower, and changing the poſition of the quadrant or ottant, as the image 
of the ſtar deſceuds, till you have brought it down to the horizon, the in. 
dex will then ſhew the obſerved altitude of the ſtar. The correttions tg 
be applied to the oblerved altitude of the ſtar are, Firſt, the Index error; 
tecondly, the Dip, theie two give the apparent altitude ; thirdly, the Re. 
fraction, which gives the true altitude; the fixed ſtars have neither ſemi. 
diameter nor parallax worth notice. | 

In taking the altitude of a ſtar, or the moon, by night, always get a, 
near the water as poſlible ; in eaſy weather a grating may be {lung over 
the ſhip's tide, — an oblerver fit upon it to take the altitudes ; the lame 
may be done to take the altitude of the fun in an hazy horizon; for the 
nearer the eye is to the furface of the water, the nearer the true horizon 
will be to the eye, | 


Advice to Seamen in the Choice of thetr Quadrants or Sextants, 


The joints of the frame muſt be cloſe, without the leaſt opening or loo. 
nels, and the ivory on the arch and nonius inlaid and fixed, lo as not to 
riſe at the ends, nor above the plane of the inſtrument ; all the diviſions 
on the arch and nonius muſt be exceeding fine and ſtraight, fo that when 
the index or nonius is ſet to any diviſion on the arch, the diviſions on the 
line that coincides may appear diſtinct, for ouly the firſt and laſt line on 
the nonius will coincide with the other lines upon the arch, if the quad. 
rant is well divided; likewile try in different parts of the arch, if the no- 
nius, or index plate, cuts regularly in order with thoſe on the arch, if they 
do not, the diviſions are bad, and the quadrant ought to be rejetted, 

Again, look into the great ſpeculum or index-glaſs flant-ways, holding 
it about ten or twelve inches from the eye, and obſerve the image of ſome 
diſtant object; if the image appears clear and diſtinct in every part of the 
glals, the ſpeculum is good; but if it appears notched, or drawn with 
tmall lines, the glaſs is veiny, and muſt be rejected; if more images than 
one of the fame object are ſeen, it ſhews that the two ſurfaces are not 
ground parallel; the other ſpeculum may be examined in the fame man- 
ner. 

Obſerve the ſun, or a candle, through the dark glaſſes ſeverally, holding 
the glaſs about eight or ten inches from the eye; if they are veiny the 
object will appear notched at the edges, but if clear and well defined, the 
glaſſes are good, 

Moſt people prefer black ebony, on account of its weight; but I have 
found by expericuce, that good mahogany takes the glue and ſtands the 
heat better. 

Quadrants, like watches, may appcar well to the eye, and yet be govd 
for little ; it is therefore much better to give two guineas and an half, or 
three guineas for a good one, that will laſt a man for life, than purchae 
thoſe wretched inſtruments made up at a low price, which cannot be de- 
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| Of the Dip and Refraction. 


The rays of light in paſſing through the aſmoſphere are bent out of 
their {traight courſe into a curve line; and hence it happens that all the 
heavenly bodies, except when they are in the zenith, appear higher than 
they ought to do, and lo much the more the nearer they are to the horizon, 
This apparent glevation of the- heavenly bodies above their true height is 
called the vefraction of objects; and the quantity or effect of it, according 
to the different altitudes of objects, has been carefully gblerved by eminent 
aſtronomers, and muſt always be ſubtracted from the apparent altitude, but 
added to the apparent zenith diſtance of an object with whatever inſtru- 
ment the obſervation is made, in order tg, obtain its true altitude or zenith 
diſtance, 5 5 

That the correttions of obſerved altitudes of objects, both on account of 
the dip of the horizon and the refraction of their light, may appear at one 
view, they are both exhibited: together in the table. 


To work an 08ſcrvation, or to find the Latitude of a Place, by the Tables, 
of the Sun's or Star's Declination and the Zenith Diſtance, 


The latitude of any place 1s its diſtance from the equator, either north. 
or fouth, counted in degrees, &c. upon an arch of the meridian, contained 
between the zenith, or that point directly over your head and the equator. 
it can never exceed yo degrees, and is found by taking, the altitude or 
height of the ſun or ſtar above the horizon of the ſea with a quadrant, 
when on the meridian or due north or ſouth of the place of obſervation. 

This meridian altitude, corrected for the dip of the horizon, and refrac- 
tion, and 16 minutes the ſun's ſemi- diameter added thereto, gives the alti- 
tude of his centre, which being ſubtracted from 9oꝰ, gives the zenith dil. 
tance or the number of degrees, &c. the centre of the object is from the 
point over your head; with which, and knowing how far the objett is to 
the north or ſouth of the equator, which is called declination, the latitude” 
5 found by the meridian altitude of any celeſtial object, as follows; 

It the tun or {tar be fouth, when obſerved, call the zenith diſtance north: 
byt. if north, call it ſouth; place it under the declination, and if they are 
vf the lame, name add them together, but if of different names take their 
Wrence and you will obtain the latitude which will be of the ſame name 


the greater number, 


Notre, Firſt. When the {un or ſtar is on the equator, or hath no de- 


cumin, the zenith diſtance is the latitude of the place, and of a contrary 
ume to the zenith diſtance, - | 


Secondly, When che {un or ſtar is in the zenith, the declination is the 


$ /alituce, and of the fame name as the declination is of, For it is evident, 


that as they are equally diſtant from the equator, and on the ſame fide of 


* ; conlequently, if the. declization be north, the latitude will be alſo 


north, and if {oath; ſouth. 


M EXAMPLE 
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E XAMPLE I. and II. 
Being at ſea May 27, 1800, the Being at ſea 24th July 1809, me. 


ſun'S meridiary alt. was found to be 


375357 and it was ſouth of me, what 


latitude was I in?! 


ridian altitude of the ſun was 2) 
13' being north of me, required the 
latituge in ? 125335 Þ Mee cog 


| 


1 £34 . goꝰ oo goꝰ oo 
Meridian altitude 57 35 [Meridian altitude = 27 1g 
Zenith diſtance = 32 25 N. ¶ Zenith diſtance = 62 47 8. 
Sam's decli. in table for 1 Sun's decli. in table } N N 
abs May 27, is e 21 9 7 for July 6. 9 64% 
Latitude in = 33 44NJJLatitudeim 44 83 5. 


Exanere IN. 
Being at ſea January 14, 1800. 


Exaurbz IV. 
Being at ſea the 4th of May 1800, 


the ſun's mer. altitude was found obierved the bright ſtar Fomalhaut 
7291 ſouth, what was the latitudeſ24* 21 above the horizon of the ſea, 


of the place of obſet vation ? 


and it was ſouth of .me, required the 


90? o fatitude in ? 
Meridian altitude 72 17 9oꝰ oo 
5 | Meridian altitude a= 27 21 
Zenith dillance — 17 43N | | 
Sun's decli. Jan. 14,15 21 18-5S.|Lenith diſtance 62 39 N. 


Latitude in = 3 359 


In this caſe, it is plain the oblerver[Latitude in = 
was between the {un and the equator.| 


Fomalhaut's declination go 40 8. 


31 59 N. 


Norz. The declination here is fitted to the year 1800. 


The foregoing rules are for oblerv 


ing by the ſun or ſtars when they are 


at the greateſt altitudes, or upon the meridian above the pole, but as in 
ſome parts of the earth the ſun does not ſet for ſeveral days, and ſome ſtars 


never let, in that cale they may be 


obſerved upon the meridian twice in 


21 hours; that is, once at their greateſt height as before, and again when 
they are at the loweſt or upon the meridian below the pole, to work which 


oblervations, take the following 


Rutz. Add the complement of the declination to the meridian alti- 
tude, the ſum is the latitude of the lame name with the declination. 


EXAM 


. V. 


At ſea I took the altitude of the north pole-ſtar, when on the meridian 


below the pole, and found it 46*.21' 
| Meridian altitude 


Compl. declination. 


The latitude in 


required the latitude. ? 
46 21 N. 
1 47 N. 


In the following examples the corrections for, dip and refract ion are in 


troduced: 9995 
M 2 
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ExAuPTIE VI. Ex aur LE VII. 
By a fore obſervation, the alt. off Suppoſe the eye of an obſerver at 
e. the ſun's lower limb was found by[g5 feet above the water ſhould with 
* Hadley's Quadrant to be 40” 20 S.|Hadley's Quadrant, by a fore obſer- 
he when his declination was 97 56' N.|vation, find the altitude of Sirius 330 
mw the eye being g feet above the hori-[35' S. when it paſſed the meridian, 
zon ; required the latitude of theſhaving before-hand ſet his watch, and 
lace ? found the time of Sirius's paſſage; 
— Obſ. alt. ſun's lower edge 40% 20 Jrequired the latitude of the place of 
8. Semi- diameter to be added 16 jũoblervation ? | 
N Obſ. alt. of Sirius 539* 35' O 
8 App. alt. ſun's centre 40 36 Dip of hor. to be ſubt. og 39 
_ Dip of ho. to be ſubtracted oz —m— 
8. App. alt. above hor. 53 29 21 
App. alt. corrected by dip 40 31 [Refrattion to be ſubt. 42 
Refraction to be ſubtratted +- 01 - . 3 
00, True alt. of Sirius 53 28 39 
mut True alt. of ſun's centre 40 go en 
ſea, True zenith diſtance 36 g1 21 N. 
the Zenith diſtance 49 go N.] Sirius's declination 16 26 47 8. 
Declination 9 56 N. — — 
0 — Latitude 20 04 34 N. 
l Latitude 59 26 N. 
N. ExAurLE VIII. | ExAmeLE IX. 
\s By a back obſervation with ad-] Suppoſe on the 12th June, 1800, an 
5 ley's Quadrant, the app. alt. of theſobſerver in an high northern lat. and 
N ſun's lower edge was 25* 12 S. when}65* weſt of London, his eye being 28 
#5 his declination was 21* 14' S. andſfeet high, obſerved the alt. of the 
the eye 40 feet above the horizon ziſun's lower limb on the meridian be- 
y are in what latitude was the obſervationſlow the pole to be 8? 15'S. by a fore 
* made ? ſobſer vation with Hadley's Quadrant; 
* Obl. alt. ſun's lower edge 25% 12 S. required the latitude ? 
I Semi- diam. to be ſubtracted 16 The fun being obſerved below the 
EE — ; pole, it muſt have been at 12 hours 
ach App. alt. ſun's centre 24 56 paſt noon at the place of obſervation, 
Dip of hor. to be added o6 fand that place being 65* W. of Lon- 
— 5 don==4 hours 20 later than at Lon- 
App. alt. corre by the dip 25 02 Jon, therefore it muſt have been 16h. 
Refraction to be fubtratted o2 |20' paſt noon at London. 
| * June 12, 1800, the ſun's declina- 
eridian | True alt. ſun's centre 25 00 ſtion is 235 10 21” the daily variation 
g'375"; and as 24h. :3'g7” :: 16h. 
True zenith diſtance 65 oo N. a0: 2 28, which, added to 29* 19' 
Declination 21 14 $.,j21" becauſe the declination is increaſ- 
= ing gives 23* 13' the ſun's declina- 
| Latitude 43 46 N. tion at the time & place of obſervation, 
are in. | | "= 


See Nautical Almanach for 1800. 
PLE | 
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App. alt. ſun's lower limb -—— 
Semi-diameter added — 


App. alt. ſun's centre 
Dip horizon ſubtrafted 


Sun's alt. corrected by di 
RefraQtion to be ſubtract 


— — 

— — 
. —— 
—— — 


True alt of ſun's centre 
Complement ſun's declination 


Latitude in — 


8* 5 8. 
16 


— — 2 —— 


Or THE VARIATION or THE COMPASS, 


HE variation of the compals 3s an arch of the horizon contained be. 
tween the meridian of the place and the magnetic meridian, and is 


either eaſt or welt ; or it is the number of degrres, &c. the needle's point 3 
ſtands from the true north or ſouth points of the horizon, reckoned to the * 
caſtward or weſtward, and is readily found either from the ſun's amplitude s 


or azimuth, 


To find the true Amplitude, 


The ſun's true amplitude is an arch of the horizon, comprehended be- 


tween the true eaſt or weſt points thereof, and the centre of the ſun at its 
riſing or ſetting ; or it is the number of degrees, &c. the fun riſes or {ets to 
the northward or ſouthward of the eaſt or weſt points of the horizon. 
The ſun's magnetic amplitude is the number of degrees, &c. the centre 
is northward or ſouthward of the eaſt or weſt points of the compaſs at his 


riſing or ſetting, and is found with an azimuth compals in the following 
manner: > | L 
Having placed the azimuth compals in a convenient part of the ſhip, 2 


look directly through the fight-vanes at the ſun's centre; and when the 
tun's lower edge juſt touches the horizon, ſtop the card, by a ſtop which 


is placed on the compals for that purpoſe; then 
and minutes contained between the eaſt or welt, 


points of the compaſs will be the magnetic amplitude, 
The true amplitude is found either by in{pettion in he tables of the 


ſun's amplitude, or by calculation, as follows :. 


the quantity of degree, 
and the north and ſouth 


1 


1 


Rr LY» 


be- 
it its 
ts to 


entre 
it his 
wing 


ſhip, 
n the 
which 
20 UCC» 


ſouth 


LE. 


So is fine ſun's decl. 185 59 9.51227 


To ſun's true amp. 2432. 9.61822 
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Ru lz. As the fine complement of the latitude 
Is to radius, 
So is the line of the ſun or ſtar's declination 
To the ſine of the true amplitude: 

Which is always of the ſame name with the declination, whether north 
or ſouth. 

Or, to the ſecant of the latitude. (rejecting the index) add the log. ſine 
of the ſun's declination, the ſum will be the log. fine of the true ampli- 
tude. 

Note. The arithmetical complement of the co- ſine of any arch is al- 
ways equal to the ſecant of that arch, throwing away radius, or neglecting 
one, which ſtands the firſt figure in the ſecant's index; likewiſe the arith- 
metical complement of the fine of any arch, is the co-ſecant of that arch 
lels radius, or the firſt figure of its index: Wherefore, the arithmetical 


complement of the ſine or co- ſine of any arch is found in the table of ſe- 
cants by inſpection. | 


EXAMPLE I. 


On the 21ſt of October, 1800, in latitude 51* g2' N.; I demand the 


true amplitude ? 


As ſine comp. lat. 51* g2' 9.79333 Or thus : 
Is to radius 10.00000|Lat. 51* g2' N. ſecant o. 20617 
So is fi, ſun's dec. 10% 43'S. 9.269400 Decl. 10 40 S. log. fine . 26940 


To ſi. of true amp. 1724 9.47557|True amp. 17 24 8. = 9.47557 


EXAMPLE. 


In latitude 38* 25' N. what is the ſun's true amplitude when the de- 
clination is 185 39 N. 7? 


As ſine comp. lat. 3825 9.89405 


Is to radius 


Or thus: 


10. ooo Lat. 387 22 N. ſecant o. 10395 
Decl. 18 59 N. log. ſine 9.51227 


Log. fi. 24 32 true am. N. 9.61822 
To find the true Amplitude by the Table of Amplitudes. 


Look for the given declination at the top of the table, and the latitude 


in the hrſt column on the left hand, in the common angle of meeting, will 


* the degrees and minutes of the amplitude required, 


EXAMPLE I. 


In latitude 40? N. when the declination was 19* N. required the ſun's 


true amplitude at riſing ? 


Under 


. 2 — 
2 — 
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Under declination 17, and right againſt the latitude 4*, ſtand 22* 26 
the true amplitude, — is to be counted from the eaſt towards the north, 
becaule it is at the ſun's riſing, and the declination is north; that is, E. 
22 26˙ N. | | | 

But when the latitude is given in degrees, and the declination in degrees 
and minutes, find the declin. at the top as before, and the neareſt degrees 
to the given latitude in the left hand-column, againſt which, and under 
the given declin. ſtands the true amplitude; or, if the minutes of the de. 
clination be near go, or half a degree, find the amplitude for the given de. 
grees of declination, and the amplitude for one degree above it, add these 
two amplitudes together, half their ſum will be the true amplitude, ſuff. 
eiently exact for practice at ſea. | : 


EXAMPLE II. 


Suppoſe I would know the ſun's true amplitude at his ſetting in lati. 

tude 57), his declination being-11* g3' S. 
Find the ampl. as before for the I 11? 20” 29 
Lat. 37%, and the declinations — { winch will be = 15 


Their ſum 42 44 


Ilalf the ſum 21 22 is the 
true amplitude : that is, W. 21* 22“ S. becauſe at ſun-ſetting, and the 
declination ſouth. In like manner, if the declination be in degrees, and 
the latitude in degrees and minutes, as in | | 


EXAMPLE III. 


Suppoſe it were required to find the ſun's true amplitude at fetting ur: 
latitude 49* 27, when his declination was 21 N. 
Now 27 minutes being nearly half a degree, therefore, 
49 Jand declination 21933 6 
50 ) the amplitudes are 33 52 


Sum 66 58 


Tor lat. 


Half the ſum is 33 29, the true ampli- 
tude required; that is, W. 33% 29' N. becauſe the fun was ſetting, and 
the declination N, ö | W | 

When the latitude ant declination are both given in degrees and min- 
utes, take the neareſt degrees to both, unleſs they are near go minutes, as 
obterved before, and find the amplitude as in Example I, 


EXAMPLE IV. 
Suppoſe it were required to find the ſun's true amplitude at ſetting, in 
Wks. 


e 49* 38, his declimation being 12% 41' N. 1 
NOW 


— Ks. a 
F 
" « * — 


ati. 


g 1 


ph. 


and 


min- 
IFC 


B 
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Now as the latitude is neareſt to 497, and the declination neareſt 20“, 
therefore againſt latitude 497 and under declination 20*, ſtands 33 2 5 N. 
the true amplitude; that is, W. 317 25 N. the declination being north, 
and at the ſun's ſetting. 


* 


To find the true Azimuth, 


The true azimuth is an arch of the horizon, contained between. the me- 
ridian of the place and the azimuth circle, paſſing through the centre of 
the ſun or ſtar at the time of obſervation ; or it is the true diſtance of the 
ſan or ſtar from the true north or ſouth points of the compals,. 

The magnetic azimuth is an arch of the horizon contained between the 
magnetic meridian and the azimuth circle, paſſing through the centre uf 
the lun or ſtar when obſerved ; or it is the apparent di ſtance of the ſun or 
ſtar from the north or ſouth points of the compals, either in the forenoon 
or in the afternoon, when they are 55, 10®, 15*, &c. above the horizon; 
and the lels the latitude is, the more exact you may perform the ubſerva- 
tion, 

The magnetic azimuth is found by the compaſs in the following manner, 

Place the compals in a convenient 2 of the ſhip ; then move it. f. 


that the fights may be directed to the ſun's centre; and the ſhadow of the 
ſtring will fall directly on the line marked on the plane which join the 
ſights ; then the degree, &c. in the arch intercepted between the end 
the index, and north point of the card, will give the magnetic azimut 
required, If the.ſun does not ſhine ſtrong enough to give a ſtrong ſha- 
dow, look through one of the fights, and move the compaſs till one of the 
ſtrings cuts the ſun's centre, and then the intercepted arch, as before, 
ſhews the ſun's azimuth, and the like of the ſtar's, .. .. lee 
When there is a rough ſea, the obſervation is beſt made by two perſonq; 
and if the card vibrates much, take the middle degree between the limit 
which the vibration reaches, _—_— 1 
When the azimuth is obſerved, the altitude of the object muſt be ob- 
lerved at the ſame time. 1 p BA +. 
Having the latitude of the place of obſervation, and the ſun or ſtar's 
declination with the altitude at the time of obſervation, the true azimuth 
is found as follows: 


To find the true azimuth, obſerve theſe general rules: 
RU ²˙ 


Add the complement of the latitude, 

the complement of the altitude, 

and the ſun or ſtar's polar diſtance into one ſum: 
From half this ſum, ſubtract the polar diſtance, 

and note the half. ſum and the remainder. 
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Then add together 
The log. co-ſecant of the comp. latitude, 
The log. co-ſecant of the comp. altitude, 
The log. fine of the half-ſum, 
And the log. fine of the remainder, into one ſum ; 

Half the ſum of theſe four logarithms, will be the log. co-ſine of the 
half of the true azimuth ; which being doubted, gives the true azimuth 
reckoned from the north in north latitude, and from the ſouth in ſouth 
latitude, 

N. B. The polar diſtance of the ſun or ſtar, is their diſtance from the 
neareſt, or elevated pole, and if the latitude of the place, and the declina: 
tion of the ſun or ſtar, be both north, or both ſouth, then the complement 
of the declination is the polar diſtance ; but if the latitude and declination 
one be north, and the other ſouth, the declination added to go? gives the 
polar diſtance. | 


| rejecting the indexes, 


XML E I. 


In latitude 31 32 N. the ſun's altitude was obſerved to be 39“ 29, 
his declination being then 16* g7' N.; required the true azimuth ? 


oꝰ o 9oꝰ oo f 90? oo 
Latitude 51 32 N. Altitude 32 28 Declination 16 37 


Co-alt, 50 32 Polar diſt, 73 23 


Co-lat. - 38 28 Co-ſecant o, 20617 
Co-alt 50 32 Co-ſecant ©,11239 
Polar diſt. 73 23 N 


Sum 162 23 


Sum 81 11 Log. ſine 9,99484 
Polar diſt. 73 23 3 


Remainder 7 48 Log. ſine 9, 13263 


19,44603 5 


Log. co-ſi. 38“ ob' 9, 72301 
2 


ä 


True azunuth 116 12 from the north. 


EXAMPLE 


LE 
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E X AM. PL E II. 


In latitude 42? 16' N. the ſun's altitude was obſerved to be 187 407 
his declination being then 75 38 S.; required the true azimuth ? 

goꝰ oo o oo 5 90? oo. 
Latitude 42 16 N. Altitude 18 40 Declination 7 38 8. 


Co-alt, 71 20 97 38 


Co-lat. 47 44 Co-ſecant o, 13076 
Co-alt. 71 20 Co-lecant 0©,02347 
Polar diſt, , 97 38 


— —ꝓ——E—ẽ T- ů—ů D— 


Sum 216 42 


Sum 108 21 Log. ſine 9,9773 
Polar diſt, 97 38 


| Remainder 10 43 Log. fine 9,26940 


Sum 19,40096 
Sum log. co-ſi. 59* 53' = 9,70048 
298 — 


Tre azimuth - 119 46 from the north. 


he following queſtions are ſet down for the Learner's Exerciſeæ: 


8 Queſtion I. Being at ſea in latitude 40? 38 N. in the afternoon, the 
& {un's altitude was obſerved to be 20? 46', when his declination was 175 
10 S.; what was the ſun's azimuth at that time 7 

Anſwer. 137 50 from the north. 

Queſt, II. What is the ſun's true azimuth in lat. 26? go' N. in the 
orenoon, when his altitude is 24? 28', and his declination 225 40 north ? 
s Anſu. 75? 44 from the north point of the compals. 

Queft, III. At the iſland of St. Helena, the ſun's altitude was obſerved 
| to be 90® 22' in the forenoon, his declination being then 22 58 S.; re- 
quired the azimuth at that time ? | 
An,. 52% 22' from the ſouth, or 107 38 from the north. 

Queft, IV. What point of the compaſs does the ſtar Aldebaran bear on, 
the Cape of Good Hope, when its altitude is 22* 25' ? 

Anſw. 130? 20 from the ſouth, or 49* 40' from the north. 


Having found the ſun's true amplitude or azimuth by the preceding 
Tethods, and magnetic amplitude or azimuth by obſervation, it 15 evident, 
dat when they agree there is no variation; but when they diſagree, then, 
E it the true and obſerved amplitudes be both of the {ame name, that is, both 
| TE north 
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north or both ſouth, their difference is the variation; but if the true u 
obſerved amplitudes be of different names, that is, one north and the cthe; 


ſouth, their ſum is the variation. Again, if the true and oblerved azimuthy 


be both on the eaſt, or both on the weſt fide of the meridian, their diffr. 
ence is the variation; but if the true and obſerved azimuths be one on the 
Eaſt and one on the weſt {ide of the meridiah, their ſum gives the variz. 
tion 3 and to know whether the variation is eaſterly or weſterly, oblerye 
this general 


U 


Let the obſerver's face be turned to the ſun; then, if the true ampli. 
tude or azimuth be to the right hand of the magnetic, or obſerved, the vi. 
riation is eaſterly ; but if to the left hand, weſterly, 


EKXNAQKPLEL 


Suppoſe the ſun's magnetic amplitude at . riſing is found to be E. 26! 
12 N. but the true is found to be E. 14* 20 N.; required the var 
tion ? 


From the greater E. 36* 12' N. 
Take the leſſer E. 14 20 N. 
Remains the variation 14 3 E. 


Which is eaſterly, becauſe in this caſe the true amplitude is to the fig 
of the obſerved. 


av 11.52 2 


V 


With the chord of 60 deſcribe x circle to repreſent the compaſs, throu! 
which draw the north, ſouth, eaſt and weſt lines; take the amplitude 
Ing, 26712 from the line of chords, and ſetting it from E. towards N. 
an 


ue and 
e Other 
Imuths 
differ. 
on the 
> Var. 
oblerve 


ampli. 
the vi. 
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> Valld« 


he right 


througi 

litude u 

Var ds N. 
and 


fbe mag. az. 101 


Variation 


Entre, 


altitude 


will arrive at its meridian Z., S, and the fi 
ile magnetic azimuth ; the difference between thele and the true azimuth 
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ind likewiſe the true amplitude 14*'20' and ſet it from E. towards N. as 
before, the difference of theſe two angles, or between the true and magnetic 
amplitudes, viz. 115 52“ is the variation. Now ſuppoſe yourſelf placed 
at the centre of the horizon, repreſented by the com paſs, and looking to- 
wards the magnetic amplitude at the ſun's riſing, it is plain that the true 
amplitude found by calculation is towards the right hand of the obſerved, 
which ſhews the variation 1s 115 62 E. and mult be allowed to the right 
hand in all courſes ſteered, before they can be put in the Traverſe Table 
or bearings, taken by the compaſs. 


EXAMPLE II. 


Suppoſe the ſun's true amplitude at ſetting be W. 34 26' S. and his 


magnetic amplitude W. 2g* 13 S. required the variation, fince they are 
both of the ſame name ? 


From the greater — W. 34* 26'S. 
Take the lefler — W. 23 43 8. 


Remains the variation — 11 13 W. 


Which is weſterly, becauſe the true amplitude is to the left of the ob- 


ſerved in this caſe. 


ExaurTx III. 


Suppoſe the true azi- 
muth 84* 40' W, wh 
15 W, 


16 35 


Let N. E. S. and W. repreſent the horizon, C, D, F, an azimutn 
ercle, paſſing through the ſun's centre; now an obſerver, placed at the 

will fee the ſun at riſing in the line 1, but when he gets a greater 
, and arrives at E, he will ſee the ſun in the Ine © 2, and as the 
alters its altitude, will be ſeen in the lines © 3, © 4; © 5; at length 


gures 2, g, 4, 5, will repreſent 


ſun 


found by calculation is the variation, 


: EXAMPLE 


* — ä — — 
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ExXAuTLE IV. 


Suppoſe the ſun's true amplitud 
at riſuig is E. 13“ 24 N. and his 
magnetic amplitude E. 12“ 32“ 8. 
required the variation, and which 
way ? 

Since the true amplitude and ob- 
ſerved have diflerent names 
Jo the true amplitude E. 13 24 N. 
Add the magnetic amp. E. 12 g2 8. 


EXAMur IE V. 


Suppoſe the ſun's true azimuth i 
the forenoon is N. 86? 40 eaſterly, 
but by the compals it 1s N, 73 24 
eaſterly ; required the variation and 
which way ? | 

Since the true and obſerved 22. 
muths are both on the ſame fide g 
the meridian, 
From che greater 


N. 86* 40 E. 
Take the leſſer 


The ſum is the variation 25 56 W. 


N. 73 24 k. 


13 16 E. 


Remainder variation 


Which is weſterly, becauſe the 
true amplitude is to the left of the 


Which is eaſterly, becauſe the 
true azimuth 1s to the right of the 


oblerved. 


Examyrn VI. | 


Suppoſe the ſun's true azimuth is 
N. g2* 28' eaſterly, and his magnetic 
azimuth N. 8? 50 welt ; required 
the variation and which way ? 

Since they are on the diſlerent ſides 
of the meriglan, 

To the true azimuth N. 32“ 28' E. 
Add the mag. azim. N. 8 5oW. 


obſerved. 


Examrie VII. 


Suppole the ſun's true azimuth $, 
17" 45 E. and the magnetic ui. 
muth S. 5* 48' weſt, required the 
variation and which way ? 

Since they are on different fades of 
the meridian, 

To the true azimuth S. 17 43 k. 
Add the obſerved az. S. 5 48 W. 


Sum is the variation 41 18 E. 


Sum is the variation 23 33 W. 


8 | 
Which is eaſterly, becauſe the 


| 238 2 
Which is weſt, becauſe the true 


true azimuth is to the right of the 


arimuth is to the left of the obſerr- 


obie rved, red . 


The uſe of the. variation is to correct the courſe ſtcered by the com- 
pals ; when the variation is eaſt, it muſt be allowed to the right hand up- 


—— a Aa MK — 


on every courſe ſteered quite round the compaſs; but when the variation 
is well, to the left hand. | 

Nortr. The variation may be eaſily found by taking the ſun's alt 
tude in the morning, and obſerving what point of the com paſs he bear 
upon; and in the afternoon when the altitude is the ſame, the middle 
point will be the true meridian, the difference between which and the 
north or ſouth points of the compaſs is the variation, If the altitudes 
are taken at 5, 6, or 4 o'clock in the morning, you will have the ſome 
altitude at 3, 6, or 7 o'clock in the evening, being equally diftant from 
noon. 

The variation of the compaſs. was firſt obſerved at London, in the ven 
1580, to be 1115 eaſterly ; and in the year 1622, it was 6? O E. ſtill 

decreaſing. 
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decreaſing, and the needle approaching the true meridian, until it coincid- 


ed with it in the year 1662, fince that time the variation {till continues at 
London to increaſe weſterly, at the rate of about 11 or 12 minutes every 


year; and is at this time about 237 go weſterly, and in the Engliſh chan- 


nel about 25 33 welterly ; but how far it will go that way, time and 


obſervations will probably be the only means to diſcover. 

The variation at Paris in the year 1640, was 3 E. but in the year 1681 
it was 2 21 W. and is now about 22* 20' weſterly, ſtill contimuing to 
go weſterly. | | = | 

In ſhort, from obſervations made in different parts of the world, it ap- 
pears, that in diflerent places the variation differs both as to its quantity 
and denomination, it being eaſt in one place, and weſt in another; the true 
cauſe and theory of which has not yet been dilcovered, and therefore in 


long voyages it is abſolutely neceſſary that the mariner ſhould find the va- 
mtion of the compals by obſervation as often as poſlible. 


One Magnus, a ſhepherd, firſt diſcovered the wonderful power of the 
loadſtone, that gives polarity to the needle, by its ſticking to the iron of 
his ſandals; whence the name of Magnet was given to the ſtone, or mag- 


ietic needle, G10, of Naples, about goo years ago, firſt diſcovered that 
© a piece of iron rubbed on it, and then ſuſpended, had the property of 
© pointing to the north and ſouth, and thence applied to Navigation. Au 


author of ſome degree of popularity, who has drawn a variation chart, 
lays, he has found out the theory of the variation of the magnetic needle, 
without favouring the world with the principles; if his genius has been 


able to penetrate into the bowels of the earth, to diſcover this wonderful 
| phenomenon, it is more than Sir Isaac Newrton's or Dr. HaLLev's 


could do; however his veracity may be well doubted, as Mr. WaLes, 
ho accompanied Captain Cook round the world, told me, that his theo- 
iy did not reach thoſe iflands which they diſcovered. 


How to touch the Compaſs Needles, 


Having two ftrong magnetical bars, lay the compaſs needle as nearly 


north and ſouth as you can, with the intended north northwards, join the 
to magnets in a line, conſiderably above the needle, the north end of each 
being northward, and bring them down upon the needle, ſo that the place 


f of junction may be over its centre; 


of che needle's end; by a circular motion bring them again to the centre 


then draw them aſunder along each 
half of the needle, and continue their motion till they are eight inches clear 


nnd join them as before; repeat this operation ſix or ſeven times, taking 


Arte not to 


jr” 
* 
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| to put the magnets out ef their paralleliſin, and the needle wil! 
ve ſufficiently magnetical, | | 
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Tas METHOD or KEEPING A 
SHIP's RECKONING oz JOURNAL ar SEA. 


— . — 


Y keeping a Ship's Reckoning or Journal, is meant keeping ſuch in 

account of the ſhip's way, that the- mariner may be able at any time 

to alcertain the latitude and longitude the ſhip is in; it therefore ſhoul4 

be the great concern of every perion who takes upon them the-navigating 

of ſhips to remote parts, to be expert therein, as the lives and fortunes of 
ſo many men. are committed to their charge. 

When a {hip is bound from one place to another, which: lies ſo far from 
her, that ſhe is obliged to go out of ſight of land for any conſiderable time, 
as from England to Jamaica; at the time of her leaving fight of land, ſhe 
is faid to take her departure, and that part of the land ſhe then leaves, is 
faid to be the place ſhe takes her departure from; ſuch as the Land's end, 
Lizard, &c. and at the time of taking ſuch. departure, the captain or mate 
generally takes the bearing and diſtance of that land, (according to his 


judgment) and ſets it down on the. log-board, or in the log-book againſt the 


time it was taken, thus, Land's-end N. N. E. diſt. 7 leagues, or Lizard 
N. by W. diſt. 5 leagues, &c. 

In the fame manner may the departure from any place be taken, as may 
be ſeen in the firſt day's log of the following journal, where the log. bock 
is marked in columns for hours, knots, fathoms, courles, winds, leeway, 
tranſactions; aud under it the columns for courſes, diſtances, northings, 
or ſouthings, eaſtings, or weſtings, the latitude-by dead reckoning, latitude 
by obſervation, meridiaral diſtance, difference of longitude, longitude in, 
and in the laſt, bearing and diſtance of the land. 

Notice muſt be taken, that in the column for courſe, vou are always to 
ſet down the courſe you have made by your reckoning for that twenty. 
four hours; that is, from the noon of the, day. before to. the noon of the 
day you work on, the {ea account being always kept from. noon to noon. 

Dead reckoning, is that account deduced: from occurrences which ate 
written on the log-board. 5 

In the columns for diſtance you are. to ſet. down the diſtance made by 
your reckoning for that twenty-four hours. 

In the columns of northing and ſouthing, you are to, ſet down the dif- 
ference of latitude made in that twenty-four. hours,. marking the column 
with north, if the difference of latitude be north ; amd ſouth, if ſouth. 

In the column of eaſting or weſting you are to ſet down. the departure 
made that 24 hours, marking the column with eaſt, if the departure be 
eaſt, and with weſt, if weſterly, 

In the column marked lat. by D. R. you are to ſet down the lat, you 
reckon yourſelf in on that day; and in the column marked lat. by ob. you 
are to ſet down the latitude found by obſervation ; alſo the difference of 
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longitude made in the 24 hours in the column, marked aft, long, ; the. 


E165, vitude in, in the column marked long, in; and in the laſt, the bearing 
iad diſtance from the land. = 


The variation, if any, muſt be allowed upon all courſes ſteered, and up- 


ö oa all bearings that are taken by the compals ; that is, if it be eaſterly va- 
rution, it muſt be allowed to the right-hand ; if weſterly, to the left of the 


4 


courſe or bearing. Suppoſing yourlelf placed in the centre of the com- 


I pals, 


and looking directly forward to the point you are to allow the varia- 


uon upon. 


EXAMPLE. 


Juppoſe 1 ſteer 8. W. and there is one point weſterly variation, then 


my true courſe is S. W. by S.; or ſuppoſe I er a point of land, and find 


in to bear by the compals E. S. E. and I know there is half a point eaſter- 
y variation, then the true bearing is S. E. by E. E. 


Leeway muſt be allowed upon all courles ſteered, which is che difference 


; | between the point which the {hip endeavours to ſail upon, aad the point 
we really fails upon, and is cauled by ihe force of the wind or ſurge of the 


"TIT IE e 


bea, when the is clole hauled or plying to windward, which makes her fall 
off and glide ſide-ways from the point of the compals ſhe capes at, and 
muſt be allowed to be on the right-hand of the courle ſteered when the 
F larboard tacks are on board, and oa the left-hand when the ſtarboard tacks 


are on board. The allowances that are generally made are as follow: 


iſt, When a ſhip is cloſe hauled, if all her fails be ſet, the water ſmooth, 


Ind a moderate gale of wind, {he is then luppoled to make little or no 
© leeway, 


| ly, The ſhip being upon a wind, and the ſmall fails in, allow one 


14 ” 
wo 


peint tor leeway, 
gdly, The wind blowing hard, ſo as to cauſe one top- ail to be taken 


] in, allow two points for leeway. 


qthly. When it blows ſo hard that both topfails are taken in, and the. 


bez runs high, allow then three points for leeway. 


5thly, The fore-ſail being furled, and the ſhip tries under a main-{ail 


ind mizen, allow four points for leeway ; for ſhe then makes her way 
about four points before the beam, as the ſea phrale is. 


bthly. When the ſhip tries under the main-lail only, ſhe then makes 


4 way about three points before the, beam, that is, allow near five points 
$ leeway, | 


7thly. If the ſhip tries under a mizen only, the way is about two 


points before the beam; that is, allow fix points for her leeway. 


Sthly. When ſhe lies hull, that is, with all her fails furled, her way is 


one point before the beam, and then ſeven points is her leeway. 


gthly, When a ſhip is lying-to under a main-{ail, mizen, &c. then ob- 


krre how ſhe comes up and falls off, and take the middle between the two 
Nn and from that allow the lee way and variation. 


Norz. In all caſes, reſpe& muſt be had to the ſmoothneſs of the water, 
or to the fea's running high, the mould and trim of the ſhip, and then the 
allowances 


2 — on renee 
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allowances may be aſcertained with the greater certainty, by ſetting th 


| ihip* $ wake by a compaſs placed on each rail of the ſnip' 5 quarter, Which 


15 ulually {et there for that pur pole, i 
For it is well known, that ſome ſhips, with the ſame quantity of ſail, 
and with the {ame gale, will make more or leſs leeway than others ; and 
alſo the ſame ſhip when ſhe is out of her trim, or differently loaded, wil 
make diſterent leeways : for it is obſervable, that the more water a ſhip 
draws, t lie Teſs Ieew ay ſne makes; becauſe ſhe then meets with a greater 
reſiſtance in ſplitting the water with her fide, than otherwiſe ſhe would, 
The leeway may be cafily found by the azimuth compals, by turuing 
the inſtrument about until you ſee the wake of the ſhip either over the 
fights or parallel to them; then the point of the card, Which is cut by 


che vertical. line in the box, which is neareſt to you, is the true coutſe; 


the difference between that and the courle given by the compaſs in the 
binnacle, is the leeway required, which ought to be accordingly entered 
upon the log- board. 

+ There is another way of finding the leeway, bs fixing a compals cut in 
lead, (or in other metal) on the poop, or ſome other convenient part of 
the ſhip! 5 ſtern, with the meridian parallel to the ſhip's fide, and in the 
centre a pin is fixed, to which is faſtened a {mall line of a good length, 
with a piece of wood at the end of it, that it may be dragged after the 
ſhip. The point or degree cut by this line will ſhew the leeway ; if i 
cuts the meridian, the ſhip makes no leeway ; but if it does not, the dif. 
terence between the meridian and where it cuts is the leeway. 

By ſome of the above methods, the leeway (if there be any) ought to be 
carefully obſerved as often as may be judged necellary ; and theſe obfervs- 
tions ſhould be punctually let down by the officer of the reſpettive watch; 
at leaſt, if no oblervation be made, he ought to ſet down the leeway ac. 
cording to his judgment once or twice in the watch, and by this means 
the courſe made good may be found to a much greater certainty and ex. 
actneſs than by the common method of allowing for leeway, when the 
day's account comes to be worked (which is generally once in 24 hours); 
for an obſervation mult certainly be better than. any gueſs. But if no cb. 
ſervation be made, the perſon who is upon deck, and has the care of the 
watch, is better able to make Proper allowances, while things are frelh in 
his memory, and while he is an eye-witnels of the ſeveral accidents that 
happen ; and certainly much more capable than another who was not up- 
on the deck during the whole watch. 

I have often adnured to ſee how particularly every thing is ſtated upon 
the log-board, excepting the leeway ; and yet that. (which is one of tlic 
molt material articles, ſince the courle, according to the compals, mult be 
corrected by it) only allowed for the next day according to every one's 
fancy, thertby, as it were, keeping as many different journals as there ar 
artiſts (e called) on board the ſhip, and yet not one regular journal prop- 


eny kept among{t then all, ſince one of the mot material articles is only 
guelled at. 


EXAMPLE 
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EXAMPLE I. 


Suppoſe I freer N. E. by E. with my larboard tacks on board, and 
make one point leeway, then my courſe made good is E. N. E. 

Leeway and variation, when they are both to be allowed one way, that 
is, both to the right hand, or both to the left, add them together, and allow 
their ſum the ſame way they were to be allowed, 

But if they are to be allowed, one to the right-hand, and the other to 
the left, lubtract the leſs from the greater, and allow the remainder the 
me way the greater was to be allowed. 


EXAMFLES IK 
Suppoſe I ſteer N. N. W. with my ſtarboard tacks on board, and make 


one point leeway, there being at the time half a point weſterly variation; 

| would know my true courle ? 
Leeway to the left-hand 
Variation to ditto 


— 1 


point. 
+ point. 
Their ſum to be allowed to the left-hand 1 4 
Whence the true courſe is N. W. by N. I W. 


EXAMPLE Ul. 


\ 


Suppoſe I ſteer S. W. by W. with my larboard tacks on board, and 
Jake two points and a half leeway, and I have one point and a quarter 
weſterly variation; what is my true courle ? 
Leeway to the right-hand 
Variation to the left-hand 


The rem. to be allowed to the right hand 1 4 
Whence the true courſe W. S. W. 4 weſterly. 


n 


Suppoſe a ſhip lying-to under a main: ſail, with her ſtarboard tacks on 
board, comes up E. by S. and falls off to N. E. by E. there being one 
W point weſterly variation, and ſhe makes 5 points leeway ; what courſe 
does ſnhe make good ? | 
The middle between E. by S. and N. E. by E. is E. by N.; for which, 
allowing 6 points to the left-hand, the true courſe will be N. by E. 
| It is plain by the preceding examples, that if the leeway is made to- 
wards the meridian, it is taken from the courſe ſteered ; but when it is 
ade from the meridian, it muſt add to the courle ſteered, to find the true 
NCourſe. | The fame may be obſerved of the ſum or difference of the leeway 
nd variation, as may be {een by the following table, which is here {et 
© to exerciſe the young Navigator in the foregoing rules, 


N THE 


- 
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ME TABLE. 


Fr | Winds, _ 1 8 Courſes corrected. 
N. W. IW. N. N. E. 2 EW. N. 3 12 W. 
W. | N. N. W. 1 S. 6 T W. 

W. S. W. 8. 1 „ 
| W. S. S. W. 4 W. 
W. by N. N. by W. | 1+ S. 7 W. 
S. W. W. N. W. 14 S. 14 W. 
( 8. W. S. W 2 [12W. S. S. E. 
S8. S. W. W. 1 8. 4 E. 
S. W. N. W. by W. 4 S. S. W. 1 W. 
W. S. 9, V. | 14 W. by N. 4 W. 
W. by N. N. by W. 1 W. S. W. 2 W. 
8. E. S8. E. 2 S. 4 W. 
E. by S. 8. 4 E. 1 E. by N. 
E. N. E. N. 1; E. N. E. 4 E. 
E. N. 4 E. by N. 4 E. 
E. 8. o E. N. E. 4 E. 
8 E. S. E. I IIZzW. ] S. by E. 1 E. 
E. 8. E. N. E. 1 E. by S. 4 E. 
W. S. W. 8. 4 S. W. by W. 
W. by N. |S. W. by. 8.1 W. N. 
N. W W. S. W. 1 N. W. W 
8. W. S. W. 1: | oZE. S. 4 E. 
N. by E. N. W. by W.| 2} 1 N. N. E. 4 E. 
N. 38. „ N. 2 W. 
N. W. by W.] N. by E. 14 | 14 N. W. by W. IW. 
W. by S. N. W. by N. f 1421 S 


Norr. In failing in the channel, or along a coaſt in a tide or curien, 
articular care muſt be taken to take its ſetting for a courle, and its dri 
- a diſtance, which muſt be entered among the courſes and diſtances u 
the table of that day's reckoning. And where the ſetting of the tide aa 
drift are not known, you mult attain the point it mult {et upon, both C 
the flood and ebb, from the chart of the coaſt you are failing along, by lle. 
times of high water at different places on the coaſt, and by the principio 
of fluids acting againſt ſuch rocks, ſhoals, ſand banks, &c. By a flat 
regard to theſe, both the drift and ſetting of the tides may be pretty neat) 
alcertained and allowed for. | 
Currents, the way they ſet you, and the diſtance you ſuppoſe you ar 
driven by them, are to be ſet in the traverſe table for the day, as any ot 
courſe and diſtance. | 
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Suppole [ try the current, and find it to ſet W. by N. per com paſs 
one mile per hour, the variation being one point eaſterly; then if I fail in 
that current 24 hours, I ſet down in the table as a courſe, W. N. W. 
diſtance 24 miles. 

Heave of the ſea is to be accounted ſor in the ſame manner as currents: 
as, ſuppoſe there is a great ſea heaving towards the S, W. by my compals, 
there being half a point weſterly variation, I then ſet down in my traverſe 
table S. W. by S. half weſterly, with !o much diſtance as I judge the ſea 
has heaved the ſhip. ; | 

At leaving the land, the oppoſite point of the bearing, with the varia- 


tion allowed upon it, and the diſtance you judge yourſelf from it, mult be 
et down in the traverle table as a courſe and diſtance, 


EFXAMPLE VA 


Suppoſe, having one and a quarter point weſterly vafiation, the Start 
bearing by my compaſs N. N. E. diſtant four leagues ; the oppoſite point 
% N. N. E. is S. S. W. which, with the variation, makes S. 4 weſterly, 
for the courſe to be ſet in the traverſe table, diſtant 12 miles. 

When you make the land your bearing itſelf (with the variation allow- 
ed upon it, and the diſtance you judge yourlelf from it) is to be ſet down 
in the traverſe table, as a courſe and diſtance, This needs no example. 

The courſes marked on the log-board are the courles ſteered by the com- 
pals. In order to obtain the true courle, it is neceſſary to allow both for 
the vatiation of the compaſs, and for the leeway upon each courſe on the 
log-board, as has been ſhewn, before they are put into the traverſe table. 

Every day, at noon, the log-board is to be tranſcribed into the log- book, 
which is ruled exactly like the log-board. 

Mariners reckon by the civil account of time uſed on ſhore, but they 
keep the reckoning for the ſhip's place, by beginning at noon, and count- 
1g from thence 24 hours to the next noon. From noon to midnight they 
mark with P. M. fignifying after mid-day ; and the ſecond twelve hours 
with A. M. ſignifying after midnight; ending their day's work at the 
von of the civil day, Hence, their ſhip's account 18 twelve hours earli- 
er than their ſhore account of time. And as the ſun's declination uſed 
for finally determining the ſhip's place at the end of the ſea- day is calcu- 
ted for the noon of the common 5 at London or Greenwich, therefore 
he declination for the noon of the civil day muſt be taken for determining 
the latitude, &c. at lunſhing their day's account. Thus, a day's work 
nerked Tueſday, May 6th, began on Monday at noon, and ends on Tueſ- 
day noon, ſo that the ſun's declination for the 6th ot May is uſed for the 
noon of Tueſday, and fitted to the meridian of the ſhip, according as ſhe 
ls E. or W. of London, 

There are varioas methods of keeping a ſea-journal, according to the 
ſentiments of various erlons, with regard to what deſerves being record- 

: ſome approve of a journal including the log-hook, each day's work 
t lome length, and ſuch occutrences as ſeem of moſt importance; while 


others 
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others prefer a ſhort abſtra& of this long journal, containing little mote 
than the courſe run, the latitude and longitude in, and ſometimes the beat. 
ing and diſtance of the intended port for each day, 

In the following journal the long form is uſed as repreſenting more ful. 
ly each day's work, and the neceſſary corrections: and an abſtratt of this 
may be drawn out in the ſhorteſt form that ſeems conſiſtent with diſting. 
neſs. The Learner ought to be thoroughly acquainted with the long form, 
and when he does that, he may either continue it, or take the ſhorte} 
form ; or retrenching from the firſt, and adding to the ſecond what par. 
ticulars he thinks proper, and thereby make out a form adapted to his own 
particular taſte, | 


C—_——— ——— —— — 


Rus for correcting the DEAD REecxonins by an Oh. 
ſervation. 


OTWITHSTAN DING che rules already laid down for keeping: 
N ſhip's way at ſea, yet by realon of the ſeveral accidents that may 
attend a ſhip in one day's run, ſuch as ſwelling ſeas, different rates of (ai. 
ing between the times of heaving the log, want of care at the helm in 
letting the ſhip fall off, or come to, accidental currents, ſudden {qualls, 
when no account can be kept, &c. the latitude by account and latitude 
by oblervation may very often differ, then it is neceſſary that proper cor- 
rections be made in the difference of longitude. 

When you have mace all proper allowances you can, ſuch as for lee- 
way, variation, currents, &c. and ſtill find that your latitude by account 
will not agree with your latitude by obſervation, then you muſt corrett 
as follows : 

Firſt, Conſider whether you have made proper allowances for currents, 
heave of the lea, if the courſe at the helm has been carefully attended to, 
if the log-line and half-minute glaſs be juſt, and the log properly hore, 
or any ſudden ſqualls, or proper allowances made for the leeway, &c. 
which of theſe you conjetture your error is in; make what allowances 
you think meet to your difference of latitude and departure by dead rec- 
koning, and fee if that will reform your latitude by account, ſo as to 
make it agree with your latitude by obſervation ; if it does, you have 2 
gueſſed right (for you muſt always keep to the latitude by obſervation, t 
being the only thing to be depended on); but if it will not agree wit: 
the obſerved latitude, it is to be ſuppoſed that there are miſtakes in your 
conjecture, or ſome other cauſe which produces the error in the reckoi- 


mg. 
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ing, and ſtands in need of being corrected. In this caſe, you are firſt to 
examine your log-line and half-minute glaſs, and if there be an error in 
them, allow for it, as in the following examples; 


lis 
a. EXAMPLE L 
4 Yeſterday at noon, we were in latitude 48? 20 N. and till this day at 


noon we have failed S. S. W. 48 miles, S. W. by S. 36 miles, N. E. 24 
miles, and find by good obſervation that we are in latitude 47“ 14 N. 


TRAVERSE TABLE. 


— 
COURSES, pisT. | N, 8. E. W. 
b- 8. S. W. | 48 4444 18,4 | 
S. W. by S.] 36 29,9 
N. E. 24 17,0 17.0 | 20,0 
| 47:0 | 743 38,4 
17,0 17,0 
| 5773 21.4 
8 a a 
ww By the Traverſe Table it apyears, that by account the diff. of lat, is 
» 'S. and the d W 
1 $7:3 S. and the departure 21,4 W. 
alls, Now the lat. left was — 48“ 20 N. 
tude Diff. of lat. by account — o 578. 
cor- 
Latitude in by account 23 N. 
lee. Differing 9 miles from the true latitude by obſervation. 
ount 


reel Wherefore I examine the log- line and half. minute glaſs, and find that 
the former meaſures 52 feet between knot and knot, and that the latter 
ents, runs only 27 ſeconds. Now. as the log-line and half-minute glaſs are 
d to, both faulty, I corre& my difference of latitude and departure as in Caſe 
Ve, III. (page 146) and find my correct difference of latitude 66,2 S. and my 
&, departure 24,7 W. 
ances 
rec- Now from latitude left 48* 20'N, 
as to Take diff, corre&ed for error in diſt, _ -* 
have 
Mn, it Lat. in, corrected for error in diſt. 47 14 N. 
with 
vom . Acgreeing exactly with my latitude by obſervation ; I therefore conclude 
kon- ©) reckoning ſufficiently correct. Then, with the difference of latitude 


6652, and departure 24,7, together with yeſterday's latitude, I find the 


0 diflerence 
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difference of longitude either by Middle Latitude or Mercator's falling. 
(See Cales 2a, of Mid. Lat. and Mercator.) : 

In the lait example 57,3 and 21.4, multiplied ſeverally by 156, thrice 
the meaſured length of a knot, and divide the two produdts by 135, five 
times the meaſured time of the glaſs, will give the difference of latitude 
66,2, and departure 24,7, which is the ſame thing as if every courſe had 
been corretted ſeparately, (See Cafe III. page 146.) 


»= AMPLE II. 


Yeſterday at noon we were in lat. 36 15' N. and have failed thele 2, 
hours S. E. 4 E. 35 miles, N. E by N. 20 miles, W. S. W. 70 miles. 5. 
by W. I W. 20 miles, and by obſ. this day at noon we are in lat. 34 56 N. 


Sa T=AVERSE TABLE. 


COURSES. | DIST, | N. 8. E. W. | 
| 


S. E. 4 E. 55 34-9 | 42:5 
N. E. by N.] 20 | 16.6 11.1 | 
W.S.W. 70 26.8 64.7 
S. b. W. IW. 20 19.1 58 | 
16.6 j 80.8 | 53.0 ; 70.5 
16.6 53.6 


64.2 16.9 


pr — 


By the Traverſe Table it appears, that by account the diff. of lat, i 
64.2 S. and the departure 16.9 W. 


Latitude failed from — — 36* 15 N. 

Differerence of latitude by account 1 4 S. 

Latitude m by account 11 N, 
Diftering 15 miles from the latitude by obiervation. 


I now examine the log-line and half-minute glaſs, and find them both 
Tight, Next I conſider whether there be any current, and I think I have 
reaſon to ſuſpect one; upon trial I find there is one letting S. S. W.; 
W. at the rate of 7 fathoms an hour, and judge I have been in it thele 24 
hours. Then 7 fathoms (or tenths of a knot) per hour, in 24 hows, 
makes about 17 miles; and to the diſt. 19 miles, and courſe 8. S. W. 3 V. 
the diff. of lat. is 14,6 S. and departure 8,7 W. 


Diff. Tat, Dep. | 2 
Now by tra. table 64,2 S. 16.9 W.] Latitude failed from g6® 15 N. 
And by current 14,6 S. 8,7 W. Diff. of lat. cor. for cur. 1 198. 


Correct for cur. 78,8 S. 25,6 WyLat. in, correct. for cur. 34 5b N. 
Which 
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Which agreeing with my latitude by obſervation, I conclude that my 
reckoning 18 right; then having the latitude left, and latitude come to, 


ice the difference of longitude may be found either by Middle Latitude or 
five Mercator's Sailing as before. 


if, after all proper allowances are made for errors in diſtance, currents, 
Lc. the latitude by account and obſerved latitude ſhould dilagree, then 
the reckoning mult yet be further corretled ; and to do which, the fol- 
lowing are the common, and ſeem to be the moſt rational methods, 


CASE-L 


If the Courſe found by Dead Reckoning be leſs than three Points, or 
thirty-three Degrees. 


Rotz. To the difference of latitude and departure by account find a 
courle ; to this courle and the difference of latitude by oblervation, find 
the difſerence of longitude, either by Middle Latitude or Mercator” Sail- 
ing. 


EAAMPELE, 


Yeſterday at noon, we were in lat. 99? 18 N. by an obſervation, this 
neon we are in lat. 37 48' N. and our dead reckoning gives 10) miles of 
buthing, and 64 of weſting ; required the true difference of longitude ? 

To the difference of latitude 107, and departure 64, I find the courſe 
22 points; then with the meridional difference of latitude between the 
| two obſervations 115, and the fame courſe, I find the true difference of 
longitude 69 miles. 
lat, is C A 8 3 
If the Courſe found by Dead Reckoning be more than three Points, or 

thirty-three Degrees, and leſs than five Points, or fifty Degrees. 


Rvute, With the diff, of lat. and dep, by account, find the diſtance ; 
with this diſtance, and diff. of lat. by obſervation, find another departure. 
lake half the ſum of this dep. and dep. by account for the true dep. with 


1 both wich and the diff, of lat, by obſervation, find the diff. of longitude, 

| have 

Wal EXAMPL E. 

ele 24 | 
1 Veſterday at noon, we were in lat. 52 40“ N. and are this noon in lat. 


54,22 N. having by account made 84 miles of northing and 36 miles of 
weſting; required the true difference of longitude ? 


To the diff. of lat, 84, and dep. 76, the diſtance is 119 miles, and the 


15 N. courſe 42* by Cafe VI. of Plane Sailing. 
10 5. lo diſt, 113, and diff. of lat. between the two obſervations 102, the 
— = dep. is 47,7 by Caſe IV. of Plane Sailing; then 76 added to 47,7, is 


123% half of which is 61,8, the true dep. 


To 
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To dep. 61,8, and diff. of lat. by obſervation 102, the courſe is 310 
by Cafe VI. and with the courſe 31% and the meridional diff. of lat, be. 
tween the two obſervations 171, I find the diff. of long. is 103 miles, by 
Caſe II. Plane Sailing. 


CG: A.v 2. Mb 


If the Courſe by Dead Reckoning be more than five Points, or fiſty-fy 
Degrees. | 


Rure, Wich the diff. of lat. and departure by account fin the diſ. 
ance ; then with this diſt, and diff. of lat. by oblervation find the diff, of 
long. by Cales VI. and IV. of Plane Sailwg. 


; EXAMPLE. 


Yeſterday at noon we were in lat. 38“ 32 N. to-day at noon we are in 
lat. 40? 18' N. and by account have made 68 miles northing, and 112 
miles of weſting; required the true diff. of longitude ? 

With the diff. of latitude 68, and departure 112, I find the diſtance 
132 miles, and to diſtance 132, and difference of latitude by obſervation 
86, the courle is 49? go nearly; with this courſe, and the meridionl 
ditterence of latitude between the two oblervations 111, the difference of 
longitude is 130 miles. ö 

The reaſon of the above rule is plain, if we conſider, that when a Nip 
fails near the meridian, it will require a ſenſible error in the courſe, to 
make any conſiderable error in the difference of latitude ; which can hard. 
ly happen if proper care is taken at the helm; and therefore it is moſt 
likely that the error is in the diſtance run; but when the courſe is rear 
the middle of the quadrant, or between g and 5 points from the meridian, 
it is then probable the error may be in both courſe and diſtance ; and 
when the courſe is more than five points from the meridia, it is then molt 
likely the error is in the courle, as it will require a great error in the ditt. 
ance to make any conſiderable one in the ditterence of latitude, 

Nortt. As the true place of a ſhip depends upon her latitude aud 
longitude being truly alcertained, I have ſet theſe down only, the reſt being 
of leis COulequerice to the mariner. 


To correct for ſeveral Days. 


By help of the three preceding rules, the longitude may always be cor. 
rected for a ſingle day, but if an oblervation has been wanted for one or 
more days, then mark the latitude and longitude at laſt obſervation, or if 
this be vour firſt obſer vation ſince leaving the aud, mark the latitude and 
longitude of the land vou left; this is the only latitude and longitude you 
can call certain; all the following part of the reckoning mult undergo 
correction, which is made as follows; 

Take the northings, ſouthings, eaſtings, and weſtings, that you have 
made ſince your laſt obſervation ; or if this be your hr{t obſervation, then 

for 
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31 for every day from your leaving the land, minding not to leave out the 
be difference of latitude and departure of the day you correct on, and bring 
„ by them into the traverſe table, by which you will have the whole difference 


of latitude and departure by account ſince the laſt obſervation ; and with 
that fame difference of latitude and deperture find the courſe by Dead 
Reckoning by Cale VI. of Plane Sailing ; then obſerve which of the fore- 
going caſes that courſe falls under, and correct by the rule for that caſe, 
But when an obſervation has been wanting for ſeveral days, then mark the 
latitude and longitude you were in at your laſt obſervation, of leaving the 
land as before, and then you may correct with a greater degree of certainty ; 
eſpecially in bigh latitudes, by the following rules : 


CASE: 1. 


Reckoning from the laſt certain latitude and longitude, 

When the courſe given by the meridional difference of latitude and dif- 
ference of longitude by account, taken as diflerence of latitude and depar- 
ture, is leſs than three points, or gg degrees, 

Rute, To the meridian difference of latitude and difference of longi- 
tude by account (taken as difference of latitude and departure as ſhewn in 
Mercator's failing,) find a courle by Cafe VI. of Plane Sailing; with 
this courſe and the meridian difference of latitude by obſervation, find a 
correſponding departure, by Caſe 111. of Plane Sailing, which will be the 


correct diflerence of longitude. 


Ire in 
| 112 


tance 
ation 
lional 
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hard- 


moſt 
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Having failed three days ago from latitude 49* 37 N. and got no ob- 


vent ſervation till this day at noon, and find I am in latitude 435 2g' N. and 
idim. by dead reckoning I am in 45* 12 N. having differed my longitude 173 
; and miles; required my difference of longitude ? 


| molt 
ig. M. Parts. M. Parts. 
Lat, failed from 49737 N. 3470 Lat. failed from 49057 3470 
Ld Lat, by account 45 12 N. 304% Lat. by obler. 45 29 gobg 
being i ; 
Mend. diff, of lat. by acc. 423|Mer, diff. of lat. by obſ. 407 
10 meridian diflerence of latitude by account 429, and difference of 
longitude by account 173, the courſe is 22* 15. Then with the courſe 
3 22 15, and meridional difference of latitude between the obſervations 407. 
wht 1 find the Gitference of longitude is 167 miles. | 
"ne 0 8 
, Ol if . 
le vou « When the OT _ BY b 1 : . . 
85 1 'e courſe given by the meridional difference of latitude and dif- 
err 4 8 Nas «4 * . [ q : 1 
ny” erence of longitude by account, (taken as before) is greater than 3 points, 
: and leis than 5 points, | 
ave Nun 77 1. . . . . 
1 f g CLE. lo the meridian difference of latitude and difference of longi- 
oy 4 tude by account, taken as ditſerence of latitude and departure, find a diſt- 


ance 
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ance by Caſe VI.; with this diſtance, and meridian difference of latitude 
by obſervation, find a correſponding departure by Cale IV. of Plane Sail. 
ing ; half the ſum of this departure, and the difference of longitude by ac- 
eount, is the correct difference of longitude. 


SAAMPLE I. 


Three days ago we were in latitude 45* 23. N. and have ſince that time 
failed between ſouth and weſt, have by dead reckoning altered our latitude 
94 miles, and our longitude 149 miles; but by an obſervation this day, 


we find we are in latitude 43* g4' ; required the correct diflerence of lon. 
gitude ? 


M. Parts. M. Parts. 
Lat. failed from 455 23 N. 3063 Lat. failed from 455 23 N. gobg 
Lat. by acc. 43 49 N. 29310 Lat. by obler. 43 34 N. 2910 


— — 


Mer. diff, of lat. by account 132 Mer. diff, by obſervation 153 


With the meridian difference of latitude by acc. 192, and difference of 
longitude by acc. 147, I find the diſtance 198, and courſe 48%, Then to 
diſtance 198, and meridian difference of latitude by obſervation 1 53, the 
dep. is 125; now 125 added to 147 is 272, and half this ſum, viz, 136, 


is the correct diff. of longitude, 


GASE III. 


When the courſe given by the meridian difference of latitude and dif- 
ference of longitude by account, (taken as before) is more than 5 points or 
56 degrees. 

RulE.— To the meridian difference of latitude and difference of longi- 
tude by account, taken as difference of latitude and departure, find a dilt- 
ance by Caſe VI. of Plane Sailing. 

To this diſtance and meridian difference of latitude by obſervation, find 
a correſponding departure by Caſe IV. of Plane Sailing; this departure 
will be the correct difference of longitude, | 


EXAMPLE III. 


Two days ago I was in latitude 43* 34“ N. and have ſince then made by 
account 5o miles ſouthing, and 256 miles difference of longitude well, 
but find by obſervation that I am in 42 go' N.; what is my true ditter- 
ence of longitude ? 


M. Parts. M. Parts, 
Lat. failed from 43* 34'N. 2910|Lat. failed from 437 34' 2910 
Lat. by account 42 44 N. 2841|Lat. by obſer. 42 30 2822 
Mer. dill. of lat. by account 69 Mer. diff. of lat. by obſer. 88 


Then to meridian difference of latitude by account 69, and diff. of lon- 
vitude by account 256 (taken as difference of latitude and departure), the 
diſtance is 265, and courle 75 degrees. And 
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And to diſtance 265, and difference of latitude 88 (ihe meridian deffer- 
ence of latitude by obſervation), the departure is 250, which is the cor- 
re difference of longitude, 

Here we have given at ſome length the different methods of correcting 
the dead reckoning by an obſervation, which are readily done by the table 
of difference of latitude and departure, 

The ſhip's way 1s generally greater than the diſtance given by the log, 
and it is always fafeſt to have the reckoning a-head of the {hip, that the 
mariner may be looking out for land, and not make it before he is aware of 
U. 

When a great ſea ſets after the ſhip, it is common to allow one mile over 
ſor every ten given by the log, for the heave of the ſea; but if the ſea be 
againſt or athwart her, her diſtance muſt be lets than that given by the log. 

The error in the ſhip's reckoning is frequently attributed to unknown 
currents; for by various cauſes yet undetermined, there are many counter 
motions of the water in the open ſeas, as well as thoſe oblerved near the 
ſhores, where the motions may be tolerably weil accounted for, Some of 
the obſerved currents in the great ſeas may perhaps be owing to the tides 
following the moon, and to the libratory motion the waters may have 
thereby, and the unſettled ſetting and drift of theſe currents may poſſibly 
depend on the change in the moon's declination. However, it is well 
known from obſervations, that the trade-winds occaſion a conſiderable cur- 
rent within their limits, particularly within the Torrid Zone, where the 
motion is perpetually towards the weſt, at the rate of 8 or 10 miles a day, 
but at the extremities of the trade-winds, or near the latitudes of go? N. 
or S. it is likely that the currents are compounded of the ſaid weſtern mo- 
tion, and of one towards the equator ; therefore all ſhips failing within 
thele limits ſhould allow a courle each day for this current. 

Nats. When the difference of latitude by account is leſs than the 
Ciflerence of latitude by obſervation, the ſhip is a-head of the reckoning, 
but if leſs, the reckoning is a-head of the {lup. 

When the mariner is dubious of his account of longitude, he generally 
runs into the latitude of the intended port, and then lails E. or W. if 
there be {ea room, according as it is fituated, and keeps a good look-out 
for the land. 

The method I have choſen to introduce the young mariner into the 
molt capital part of navigation is, by ſhewing him firſt how to work a 
few ſeparate day's works independent of each other, and then proceed to a 
continued journal from London to Madeira and Teneriſſe, in which will 
be inſerted moſt of the occurrences that commonly happen at lea, or in 
harbour, 

I have ſeen many young navigators who have been taught the princi- 
ples of navigation on ſhore, very deficient in keeping a journal at ſea; and 
therefore, muſt requeſt the Teacher not to omit putting the pupils over 
the following journal, which will render them ready at working a day's 
work at ſea, and confirin in their memory thoſe rules they have been over. 


EXAMPLE 
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EXAMPLE 


I. 


Yeſterday at noon we were in the latitude of 460 28˙ N. and longitude 220 18˙ W. ay 
have ſailed till this day noon, as by the log-board, the tide having all the time ſet 
S. by E. 24 miles per hour; required the ſhip's place and the direct courſe and diſtance 


made good ? 

, LOG-BOARD. I} TRAVERSE TABLE. 
HK FI] Couries. Wmds. L V. Couries. J[N.f S. I E. [W. 
1 6 3/N. N. E.] W. N. N. E. 318. [P [119090 
2 6 2 E. N. E. 3518.4 32.3 
316] 5 E. b S. 36 7.0 95.9 

44 6} 4 8. S. E. $51 47-1] 19.53 
* 60 S. by E. O 58.8] 11.7 

6} 6] z]E. N. E. N. W. — . | 
76 6 42.0112. 9 110.7|Dep, 
8 5 8 . 42.0 

4 2 al Dif. Lat. 70 

| Lat. 70.9 

110 5 5 Lat. left 4028“ N. M. Far. =g156 
12 5 3E. by S. N. nn. 18. 

9 

2 - A Lat. in 45 17 N. M. Par. g052 
42 Sum lat. 91 Mer. D. Lat. 102 
4 - 3 akne 

7 4 Mid. lat. 45 52 

6 2 8 S. S. E Co. M. lat. 44 08 

a 73 Long. left 22 18 W. 

99 7 5 Diff. of lon. 2 39 E. or 2* 40 

a7 : 9 Long. in 19 39 W. Wo 
12 7 al | Direct Courle S. 57 22' E. | 
| Diſtance 191 miles. 


The courſes and winds on the log-board being examined, it appears that the ſhip goes 
large and has no lee-way ; therefore the ſeveral courſes from the log-board are entered 
in the Traverſe Table without alteration. 

Next the fathoms and knots belonging to each courſe are ſummed up, and the reſults ar: 
put in the column of diſtances in the Traverſe Table: and to theſe courſes and diſtan- 
ces, the whole difference of latitude, departure, courſe and diſtance made good, are found 
as above. 

Then having the lat. left, and the latitude come to; find the complement of the middle 
latitude, and with that, and the departure, find the courſe, &c. by middle latitude ſailing 

Or with the courſe, and meridional difference ef latitude, find the difference of longitude, 
by Mercator's Sailing. a 

Nor x. When the odd fathoms are above five, we allow one knot, but, if under five, 
nothing is allowed. 


EXAMPLE 


ailing, 
zitude, 


r five, 


LE 


June 29, 1795 3 Being 
we have failed till this day noon, ; 8 
an bour, the variation 14 point weſt; required the ſhip's place? 
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EXAMPLE U. 


Being yeſterday noon in latitude 252 30“ S. and longitude 109 15* K. 
as per log-bcard, in a current ſetting ſouth 21 miles 


| 


Diſtance 174 miles, 


LOG-BOARD. TRAVERSE TABLE. 
KF | Courtes: | Winds: IL N Courtes: BN S. E. 
161 of S. W. W. N. W. i S. bW4 WI go | 28,7 8,7 
21 6 2 S. byEIE. 32 30,6] 9.3 
3] 61 4 S. J E. 30 | 29:9] 2:9 
4600 S.EbEZE] 39 18,4[344 | 
5153 S. b E. E. bo 57,4[17,4 | 
6] 6| oS. by W. W. by S. 1 . — 
7 5 1 a D. Lat. 163, [64,0 8,7 
5| 4 hat! ga 
9] 5 2 
10 5] 3 135˙3 Dep. 
" 55 Diff. lat. 2 45' 8. | 
t2] 50 21S. S. W.] W. 1 Lat. left 25 go S. Mer. parts 1883 
1 5| 2 
2| 5] © Lat. in 28 15 S. Mer. parts 1768 
3] 4] 6 — | 
4] 5| © Sum lat. 53 45 M. diff. lat. 185 
51 5101 — 
bl 5] 21S. E.byS.|S,W.byS.| 1 Mid. lat. 26 32 
71 9] 4 - 
8 5| 4 Co.m.lat.63 o8 | 
9] b| © a 
10] b 0 Long. left 10 15 E. 
11 a 4 Dif.Long 1 o2 E. or 1 011 E. 
ins 5 ] 
Long. in 11 17 E. 
| Cou. isS. 18 go E. 


and departure is to be found as above. 


And bence the latitude and longitude in may be found, either by middle latitude or Mer- 
cator's ſailing ; for as the ſhip is near the Equator, the difference will be almoſt inſenſible. 


lot down in the Traverſe Table, and ths odd minutes are rejected. 


ESAMPLE 


— __ — — — 2 


The courſes and winds on the log-board being examined, it appears that the ſhip is cloſe 
hauled on each tack, and one point lee-way being allowed, reduces the courſes, and tak - 
ng a courſe for the current S. theſe ſeveral courſes being corrected by the variation 14 
point weſt, give thoſe in the Traverſe Table, to which the whole difference of latitude 


| Nor, In the two following examples, the courſes are corrected to the neareſt degrees, as 
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. 


Yefterday at noon we were in latitude 330 40 N. longitude 169 a0” weſt, the ſun 
obſerve. to ſet 300 137 from the north point of the compaſs 3 we have failed this diy 
mon, as per I»g-board, in a current ſetting W. S. W. 14 mile per hour; required the 
ſhip's place, and her courſe and diſtance to the weſt end of the Iſland of Madeira ? 


— 


* LOG-BOARD. TRAVERSE TABLE 
BIK{ F Courles. Winds. L. WI Courles. Diſt. N.] S. ] E. W. 
1 6] 208. by W. W. o 8. o E. 40 40,0 o,7| © 
2| 6] © S. 10 W. 70 68,9 12,2 
3] 6/3 5. 44 W. 58 41,7] [403 
44 70 3. 55 W. 36 20,6 20,5 
? 7 3 Diff. Lat 171,2 0.7 820 
77258. W. byS. W. b. N 1 0,7 

1872 | 8 

19171 4 Dep. gig 
100 7 6 Before the couries can be Corrected 
111 of 4 to be put into the Traverſe Table, the 
12] 8] 1 variation »f the compaſs muſt be 
i} 81 © found from the ſun's true amplitude, 

12 8 5 The declination is 229 go' N. 

13] 81 2 As col, lat. 93* 40: rad : : fin, 22 
4] 71 5 S. Wby WN. W. o 30“: line 27 22, 

5 713 So that the true amp. N. 62 g8˙ W. 

| b] o 1 Magnetic ampl. = N. 5o 18 W. 

; 6 . Variation == 12 20 W. 
9} 6 
of 6 
i} 6 
2] 6 


mw — -— tC 


— — 


—— 


| 


The courles on the log-board, being 
corretted by this variation and the 
lee-way, will give the courles fitted 
for the Traverle Table. 


Lat. left - 33? 40 N. [Madeira's lat. g32* 30 N. M. parts 2004 
Diff. lat. - 2 519, [Lat. in go 49 N. 1945 


Lat. in 30 49 N. Diff. lat. 1 41 = 101 miles. 119 


Sum. lats. 64 29 Sum lats. 63 19 
Mid lat. - 32 14 Mid. lat. 31 39 


Co. mid. lat. 57 46 N. 


Long. left 16 20. | 
Diff. long. 1 36 W. 


Long. in 17 56 W. 


Co. mid. lat. 88 21 


Madeira's lon. 19 26 W. 
Long. in 17 56 W. 


Diff. long. o go E. | 
The courſe N. 14 go E. diſt, 104 miles. 


In the work for the amplitude. the latitude at ſun-ſet was taken the ſame as at noon ; iv 
although there were about 46 miles of ſouthing in that time, and ſo the latitude at ſun-ſet v4 
about 320 645 yct the amplitude being only about 15 leſs, the alteration in variation wou'd 
ſcarcely affact the difference of latitude and departure found from the courſes ſo corretted. 


SSSLEE 
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EXAMPLA4E IV. 


Veſterday at Noon we were in Latitude 190 30'S, and Longitude o® 10 E. This Fore- 


d the noon we obſerved the Sun's Altitude to be 100 40“ when he was 800 30' from the North 
Point of the Compals, Declination being then 172 27" N. we have failed till this Day Noon, 
1 a3 per Log Board, in a Current ſetting by the Compaſs W. N. W. half a Mile an Hour. 
rey Required the Ship's Place and her direct Courſe and Diſtance to the Iſland of St. Helena. 
W. LoG-BoARD. 2 TRrAvEeRSEe TABLE. 1 
TT og 05 PETTY 5 
2,2 N F C-urſes. | Winds. |vay. || Courſes. JDiſt.| N. A. LIV. 
0. — e Se e — | 
9 1 6] 7| N. by E. E. by N. n IN. 130 W. 38 | 37.0 8.5 
J5 1 6] 2 N. 25 W. 39 | 35.3 16.5 
1 30 64 N. 45 W. 76 | 51.8 55-6. 
2,0 4\ 6] 3 N. 81 W. 12 1.9 11. 9 | 
0,7 | 5 6] 1 [ — 
Fg 6] 6] © | 126.0 Diff. Lat. Dep. 92 
N is North. E. N. E. 1 | 
= 54 Lat, 190 30'S. Alt. 10040“ Dec. 179 27'N. 
ted | 9] 5] 9 | 90 oo go 00 go oo 
| be 111 5 6 Co. Alt. 79 20 P. Diſt 107 27 
ok » 9 | Co. Lat. 70 30 Co. Sec. 0,02 565 
EY * Co. Alt. « Sec. 
. x. w.] N. E. | 2 f. Pig. 163 27 Co. See. , 0757 
22 3 61 5 — — 
an: Sum 357 17 
my Wer SA 1 
| W. * I Sum 128 38 Log. Sine 9,39274 (| 
Bd. - ns Pol. Dit. 107 27 11 
— 1817 * ay 
1 of 712 , I 
W. k : : Rem. 21 11 Log. Sine 955793 9 
deing "61/7 | _ 48 
fitted Diff. Lat 20 06'N M. Parts, f 1 
k Y ” 2 22 85 C . 8. > == 0 K 
| Lat. left. 19 30 8. 1193 a u zo * 6 
2004 Lat. in 17 248. robo. True Azimuth 113 oo from the S. 
1048 
2990 Sum Lats. 2)36 54 Mer. diff. L. 133 105-0 
. True ditto 67 oo from the N 
n 11 , * 7 wa 
j Mid. lat. 18 27 Mag. Azimuth 30 30 from the N. 
{Variation 13 30 W. 
Co. Mg en 7 3 „er. let: in 17 24'S. Long. in 19 28 W. f. P 1060 
2 , St Hel.L. „St. Hel. lo. .M.P. 
Diff Long, 22 el. L. 15 55 S. St. Hel. Io. 5 46 W. M. P. 968 
iy ha Diff. lat. iff, . D. Lat. 
n v. l ; 3 29 Diff. long + 18 M. D. Lat. 92 
In Miles 89 In Miles 258 
With the Meridional Difference of Latitude and 
Difference of Longitude, the ditect Courſe to St. 
| Helena is found S. 700 22 W. and. with that 
miles, Courſe and the proper Difference of Latitude the 
on ; for Diſtance is found 265 Miles. 
__ In this Example the Azimuth is worked with Yeſterday's Latitude and Declination, but 
n woes: 


"Ard lit been worked with this Day's, the Variation would have been 129 267 V/, 
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JOURNAL OF A VOYAGE. 


A 
X LL 
.OF A 
DO 1 A GE 
FROM 


LEONG ON rw MADEIR A. 


AND 


EN ERIFF E,. 


IN THE 
FRANCES, or LoNx DON; 
WILLIAM JOHNSON, CouuAx DER: 


KEPT By 


Ir MILLS, Marz. 


Departure taken from the Lizard in Latitude 49“ 57 N. Longitude 5 
14. W. bound for Funchal, in Madeira, in Latitude 325 38 N. Long 
tude 17 5 W. and to Teneriffe in Latitude 28 13 N. Longitude 107 
26 W. bearing from the Lizard-Point S. 26* 58' W. diſtance 1166 
Miles. 


Begun April 1, 1795. 


In the following Jour nat are exemplified, the Manner of allowing 
for the Variation, Lee-way, Lying-to, Calms, Currents, Heave of the Ses. 
&c. and to correct the Dead Reckoning, by an Obſervation, in all Caſes; 
with moſt of the Occurrences that commonly happen at Sea, and th 
Ship's Way pricked off on MEANCATOR'Ss CHART. 


de 5 
ongi- 
2 10˙ 


110 


wing 
e Sen. 
ales; 


id the 
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Wednelday, At 5 A.M. the pilot came on board ; then weighed and 
April 1, failed from Tower Wharf; at 11 came to with the beſt 
1795. bower at Blackwall. Wind S. S. W. 2 
Freſh gales and cloudy weather, with rain. 
Thurſday, At 5 A. M. weighed and failed, at g came to an anchor at 
2. Gravelend and cleared ſhip. Wind from S. S. W. to 
N. N. W. a 
At 4 P. M. weighed and failed, moderate weather; at 9 
0 came to with the beſt bower at the Nore in 9+ fathoms, 
Friday), freſh gales; at 4 A. M. weighed and failed ; at 11 came 
ge to anchor in the Downs in 7 fathoms, Deal Caſtle bear. 
ing W. 4 S. diſtant g miles. Wind W. by S. 
nas At 1 P. M. {et the Pilot on ſhore. Theſe 24 hours, the 
n. firſt and middle parts moderate and fair, the latter part 
4 ſtrong gales and cloudy ; hoiſted the boats in, 
Strong gales and cloudy ; at 2 P. M. veered out the long 
Sunday, | ſervice of the beſt bower, got top-gallant yards down : 
2 at 4 P. M. ſtruck yards and top-maſts. Theſe 24 hours 
had very hard gales of wind. Wind W. by 8. | 
Theſe 24 hours, for the moſt part, freſh gales; at 4 A. M. 
Monday, hove up the beſt bower, and let go the ſmall bower; at 
6. 9 hove up the {mall bower and let go the beſt bower a. 
gain; people employed in making points and gaſkets, 
At 6 P. M. ſtrong gales with heavy rain; at 8 veered out 
Tuelday, | the long ſervice, and let go the ſheet anchor under foot: 
7. at 9 A. M. hove up the ſheet anchor. Wind variable 
from S. by W. to W. | 
Wedneſday, [Theſe 24 hours, for the firſt and middle parts, moderate and 
8. fair; the latter part, ſtrong gales. Wind W. by S. 
Thurſday Theſe 24 hours, freſh gales and fair; at 3 P. M. got top- 
9. " | gallant maſt down; at 10 A. M. got yards and top- maſſ 
up. Wind E. S. E. 
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; { L 
Winds. 0 REMARKS on board, Friday, April roth, 1794. 


* 


. 
— — — — — 


N. EW. [At 2, P. M. hove thort. 


At 4 wrighed and failed in company with a 4c 
Gun Man of War, and 20 ſail of Merchant. 
men. 

At s S. Foreland bore N. N. W. diſtant 4 Miles. 

At 2 A. M. Fairles bore N. diſtant 6 Miles, 

At 6 Beachy bore N. by W. 6 Miles. 

W. N. WW. N. ; At 8 Beachy bore N. E. by E. 9 Mile;, 

W. 5. W. . by E. Frech Gales an clear, ſeveral Ships ſtanding 
up Channel; cloſe reefed both 'Topſails. 


my 
5 BÞ © © ot w | 


= 
» 0 5 5h 


* 


At r: Bembridge P. hore W. N. W. 27 miles. 
Still in Company with the Fleet. 


— 
— 
— — 
5 


a KF Courſes, Winds. oy RruakEks on board, Saturday, April 11. 
DCrFOEAS ET ä 
þ 4 4 6 W. 4 3. ; 
6| 5: 5 Frech Gales and clear. | 
8 5} © At 4 P. M. pacted with the Fleet, they being 
* 5 J bound to Spitheai. Dannoſe bearing W. N. 
12] 4} 6 W. diſtant 21 Miles. ö 
2] 5 © \t 5 let oit one Reef of each Top-ſail. | 
44 4 4 At 7 A. M. Portland Light bore W. N. W. cf 
61 4 5 Miles. ; | 
8 a C a | \t10 A. M. it bore N. E. 12 Miles, 14 Sal] 
1-| 4] 215. by W. Z W. N. N. E. | in Sight, 
r2] A 0 | 3 


4 
. 


F Wt 15 LR 


* * 


* Being upon the Coaſt this laſt Day, the Log is hove, and the Bearings an! Diſtances of 
Lands, Rocks, Sands, &c. as you approach them, muſt always be ſet down, an] are of the 
greateſt conſequence, eſpecially in had Weather, or when you are in danger of being drove 
out of your true Courſe, in the Night, or in a Fog; fo that you may at any Time deter- 
mine, by your Reckoning, or the Chart, the Ship's Place, and fail Courſes and Diftances 
as Circumſtances require, in order to paſs places of danger, and to have it always in your power 
to take your Departure from ſome known place, ia caſe you ſhould be drove out to Sea in the 
Night or in fazgy Weather, when no Lind can be ſeen. For it ſometimes happens, that in 
working to Windward in the Engliſh Channel, E. of Dunnoſe, Ships, by making too long a 
Board, have got upon 2Sandcatledthe-Ower, which lies from Punnoſe E. 4 NV. 25 Miles. 
It is therefore abſolutely nedeſſary to have good Draughts of the Coaſt you fail upon, unless 
you are well acquainted with them indeed. 
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2 ; | 
Courſes. Winds, * REMARKS on beard, Sunday, April 12, 1795. 
way. 
2 1 heſe 24 Hours mederate Cales aid fair Wea- 
4 ther. 
6 
5 4 s. W. by W. WI N. E. At 6. P. M. the Lizard bore N. by. E. 4 E. 
10] 405 | | Diſtance 6 Leagues, from which I take my 
120 5 Depar. it being in the Lat. of 490 <7” N. anc 
2| 5 Lung. 50 14% Welt of London, 
al 5 5 8. W. 43 W. de veral dall in ſight, landing to Weſtward. 
96565 3 
81 55 At Noon Uſhant N. 300 26* W. Diſtance cal 
100 „ 5 | Miles. | 
121 6 Variation 21 Points Weſterly. 


| | Lat. by | | | Bearing & 
eee pn. s. W. D. R. [Lat by Obſ. Mer. Diſt. Diff. Lon.| Long. in| Diſt. 


826 50 107 09 48 [48 = Rg * 19 145 ual W 


F un. 527 W 

D. 1058M. 

Ide Lizard bearing N. by E. 2 C. Dit. o Leagues from the, Ship, is the fame as if the 
Ship had failed from the Liz ard 6 Leagues or 18 Miles upon the oppcſite, or S. by W. 4 W. 
Point of the Compaſs, and allowing tor the Variation, as before tauglit, makes it S. half E. 
diſt. 18 M. which is to be ſet down as the fuſt Courle and Diſtance in the following Tra- 
veile Table. ——— 

The firſt Courſe ſteered by Compaſs is S. W. by W. 4 W. which, allowing for the Varia- 
tion, makes S. W. by S. half W. and the ſum of all the Diſt ances tailed on that Courſe till 
two o'clock, when it alters, is 18 Miles and an halt, which being doubled, becauſe the 
Log is h-aved every two Hours, gives 37 Miles; fo the ſecond Courſe and Diſt, to be ſet 
en in the Traveiſe Table is S. W. by S half W. 37 Miles. In like manner the ſecond 
Courſe ficered is S. W. 2 W. and the Variation allowed makes it S, S. W. half W. and the 
Diſt. on that Courſe ſummed up and doubled, gives 56 Miles; therefore the third Courſe 
and Diſt. to be ſet down in the Traverſe Table is S. S. W. half W. 56 Miles, Having 
fo ind the whole Difference of Latitude and Departure made upon the ſeveral Courſes, I then 


mark down upon my Slate or Paper what every thing, that is to be found, comes to, and after - 
wards ſet them down in their proper Columns as above, | 


1 RAVERSE I ABLE. Nou to Diff. of lat. 9 5. 98. & Dep. 48. 1 W. 
| the Courſe isS, 460 39* , Diſt 107Miles; 


then lat. ſailed from, or Liz. lat. 490 57* Ne 
ene rr N. . k. W. Dif. of La. 55 8 3 


— — 2 Lat, in, or Ship's Lat. 48 21 N. 
S. I E. 18 17.9] 1.S Sum of Lats, — — 9818 
. W. by S A W. 37 28.6 23-5] Middle Lat, — =— 49 09 
S.S, W. R W. | 56 149-4 26.4] Comp. of Middle Lat. — 40 51 
2 Ay. a nn Then with this Com. of Mid. Lat. 400 
95-9 49-9] 51*or 41 found as a Courſe among the 


1.8 Degrees, and the Dep. 48. « in its Column, 
| —— | in the Diſt. Col. ſtands 74, which is the 
1 Diff. of Long. 


Or, with the Courſe 26 30 and Meridional Diff. of Lat. 147, the Diff. of Long. is found 
to be nearly 74 by Mercator's failing. 
Longitude failed from, or Lizard's Longitude 5 14* W. ) This being the firſt Day ſince 


. 
= 


' Difference of Longitude 74 miles 1 14 We. leaving the Land, the De- 
| Longitude in, or Ship's Longitude 6 28 W. parture is the Mer. Diſt. 

| To find the Bearing and Diſtance of Uſhant. 

| Latitude in 480 21" N. Mer. Parts 3323 Longitude in CO 28˙ W. 


Uſhant's Lat. 48 30 N. Mer. Parts 3337 Uſhant's Long. 5 5 W. 


—ͤ — 


Difference of Lat. 9 Mer. Diff. of Lat. 14 Diff. Long. 1 23 

Wich the Mer. Diff. and Diff. Long. Uſliant is found to bear N. 800 26˙ E. and with that 
Bearing, taken as a Courſe, and the proper Difference of Latitude, the Diſtance is found 
s. —The bearing and diſtance to Funchal is found in the ſame manner, 
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HIK|F.| Courſes. Winds, _ RxMA ks on board, Monday, April 13, 1794. 
2 f S. W. by W. WI N. Theſe 24 Hours moderate Gales and Cloudy 
41 5} 5 Weather, 5 
60 5 N. W. At 4 P. M. Spoke the Charming Nancy, fron, 
8 5 Carolina bound to London. 
wo] 3 6] S. W. i W. 
120 2 4 
23114 
4| 4| 5 
6] 4 6 | At 6 A. M. got the Bower Anchers on the gun- 
8] 5} [S.W.by S. IW. W. N- W. nel, and unbent the cables and ſtowed thein. 
rol al 5 At Noon C. Ortegal bore S. 2 26˙ E. Diſt. 18: 
12] 4 | Miles. / 
| Variation 21 Points Weſterly. 
WY * Lat. by|Latby| Mer. Ditf. | Bearings and 
Courſe. [Diſt.] Lat.] Dep.] D. R. | Obſ,! Diſt. | Long. | Long. in Diſt. 
| H 53 | | | F dachal 5.287 
S. 30 W. 1081 S. IW. 1 46 48 11241 WII“ 19% W. 7% W. Izo- WDS FIN 


The Variation being allowed on each Courſe, and the Diſtances ſummed up, as before 
taught, the Traverſe i able will ſtand thus: 


With the Difference of Latitude and De- = 8 — 
parture the Courſe is found S. 30 O W. NAPIER 
and the Diſtance 108 Miles. 
. r 
Latitude left 48 21 N. 3322 : — — — — 
5 4 - 8 43 33-2 wy. 
Latitude in 6 48N. ere. 1 99 34-4 18.4 
: pls — S. by W. A W. 27 25.8 7.8 
Sum of Lats. 95 og Mer. Diff. L. 138 — ans — me: 
6 Diff. 93·4 Dep. $345 
Middle Lat. 47 234 Lat 
90 oO The Diff. of Long. is found by Mercator's 


or Middle Latitude Sailing, to be 19 19˙ W. 


Comp. Mid. Lat. 42 26 Yeſterday's Longitude 6 28 W. 


— 


Longitude in 7 47 W. 


This Day's Departure being added to the Mer. Diſtance Yeſterday, gives 19 41 the 
Mer. Diſtance to-day. | 


To find the Bearing and Diſtance of Cape Ortegal. 


Latitude in 46* 48 N. Mer. Parts 3185 Longitudein 99 47” W. 
Cape's Latitude 43 46 N. Mer, Parts 2926 Cape's long, 7 36 W. 
Diff. Lat. * 2 Mer. Diff. lat. 259 Diff, long. 11 

0 
In Miles 182 


Wi.h the Meridional Difference of Latitude and Difference of Longitude, the direct 


Courſe to Cape Ortegal is S. 29 26˙ E. and with that Courſe and the proper Difference of 
Latitude the Diſtance is 183 Miles. 


NoTz. As the Table of Difference of Latitude and Departure are only calculated to 
ſingle Degrees, the neareſt Degree to the Comp. of Middle Latitude is to be taken in work- 
ing by Inſpection to find the Difference of Longitude by, which is near enough for all com- 
mon Purpoſes at Sea; thus the Comp. of Mid, L UG is 429 26*, for which I take 42? 
to find the Difference of Longitude. The ſame may be obſerved in finding the Courſe 
made good, the neareſt Degree or I Degree to the Courſe is always ſet down, and will be 
found ſufficiently exact. | 
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[KJ Courſes. Winds. de, 231eAxz5 on board, Tueſday, April 14th, 1795. 
| i 2 Se £2 
Me | $ W. W. N. W. © |Theſe 24 hours moderate gales and clear weath- 
J. : : 

: : | At 6 P. M. ſaw a ſhip to the weſtward. 

$| 4] 4 S. W. by S. [W. by N.] 1 90 

10 a] 5 Obſerved the ſun's mer. alt. at noon 61 40 

. 6 | 

p g & Zenith diſtance — 28 208. 
444 S. S. W. Weſt, | 1 Declination — 17 oN. 
6 

$ : Latitude 45 23N. 
10 4 At noon C Ortegal 6, 1 21 E. diſt. 99 miles. 
124 Variation 14 point weſterly. 

Dif. 5 by . by | Mer. [Ditf. | 
Courſe. bid. Lat. Dep. Obſ. Diſt. long. Long. in! Bearing and Diſtance. 


e 97 | 96 | 14 Pe | 45-23 


Funchal S. 28047 W. 


FE Bs 8.01 


Dift. $74 miles. 


By allowing for Variation and Leeway the Work will be as follows: 


TRAVERSE TABLE. 
With the diff. of lat. and dep. the courſe is. | 
found S. 80 30“ W. and the diſt. 97 miles. ; 
Dif. lat, J 19 46'S. 9 Mor. Packs. Courſes. Diſt. Wo S, E. * 
Latitude left 46 48 N. 318 5 — | — 
S. S. W. AW. 24 21.2 11.3 
Lat. in by D. R. 45 12 == 3047 S. by W. 36 135-3 7.0 
: S. IE. 4% [39.81 3.9 
Sum lats. 92 oo Mer, diff. lat, 138 — — — 
— Dif. lat. 96.3 3.9 18.3 
Middle lat. 46 oo 3-9 
: 90 oo —— 
| Dep. 14.4 
Comp. mid. lat, 44 O | | 
Longitude lefr 7047 W. 
Diff. Longitude 21 W. 


Caſe I, as follows f 3 
Lat, by D. R. 45 12 N. 
Mer, diff. of lat. by account 


Long. in by account 8 


Diff. of long. by account 2 $34 


In miles 


| _ 174 
Lizard's lat, 


49% 57 N. Mer. parts 3470 : 
Of. lat Mer. parts 3063] With the courſe 22 221 or 2 points, the 


45 23N. 
Mer. diff. bf lat. by obſervation 


Lizard's longitude 5 14 W. 
8 W 


Lizard's lat. 49 7% N. Mer. parts 3470 


Long. in by account 8 08 


Here the latitude by obſervation differing from the latitude by account, I correct for the 
true longitude ; and as this is the firſt obſervation got ſince leaving the land, I correct by 


With the mer. diff. of lat. and diff, long. 


Mer. parts 3047|by account, the ſhip's direct courſe from 


— [the Lizard is found to be S. 22% 22 W. or 


42418. S. W. 


With that courſe and mer. diff. of latitude 
by obſervation, the diff, of Jongitude fince 
leaving the Lizard is found 367 miles equal 
70 29 47 . 

Lizard's longitude 5 14 W. 


da nde in $ cx 


proper diff. of latitude 274 miles, the true 


40) mer. diſt. is found 113 miles. 


7 To find the diref? Curſe and Diſtance to Cape Ortegal. 
= * 45? 23 N. Mer. parts 3063 Longitude in 89 ox” W. 
ipe's Lat. 43 46 N. Mer. parts 2926 Cape's longitude 7 36 W. 
Diff. lat, 2 wp POE: 5 
37 Mer. diff. Lat. 137 Diff. longitude © 2 
With the mer, diff. of lat. © e 


and dif. of long. the ditect courſe to Cape Ortegal is found S. by 
ud with that courſe and the proper diff, of lat. 67, the d iſtance is found to be 99 miles. 
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4 


Mer. [Dif. of 
Diſt.] Long. | Long. in 


* W | | | eee 
R F Coun. Winds. Lee-| RxMaxxs on board, Wedneſday, April Y 
& Wap. 1795. 
FCC Wa TT F_ETE—- 
2 3] 88. by W.] Weſt. I | Thele 24 tours moderate Gales and clew 
4 3] 5] Weather. | 
635 | 
8 . At 8 P. M. ſet up the Mizen Top Maſt Shroud 
EY 3] 5} | and Back- ſtays. | 

12 3 At noon Cape Ortegal'S. 14% 28 E. Diſtanee 
2 7 | 23 Miles. | 
43 
6s. by W. VW. by S. 

8 57 5 
10 7 F | ö 
jp 213 Variation 11 point Weſterly, per Amplitude, 


Peet. Joe. [aac bes. ö. . bt. 


Bearing and diſtance, 


| | | | © WA _ | Funchai, >. 529 2 
S. g E. I 76 [75.112 E. 44.08 I. 41 17 E. 0 4 W. W. Diſt. 817 Miles, 
With the difference of lat. and departure che __Traverse Ianrr. 

7 is found S. 90 E. and the diſtance 76 M.. . 2 | 

iff, Latitude 17 r5'$. Mer. Parts. Courſes. Dit. i $1. 16 

eſterday's'lat. 45 23 N. 3063 — 2 — ene rene 
| ; — 1 S. TE. | 46 | (45-845 
Latitude in 44 08N, 2957. S. by E. E.] 30 29.1 7.3 
Sum lats. 89 31 1060 | Diff. lat. 74.9 [11.8 Dep. 
Middle latitude 44 45 x Yeſterday's longicude 89 OW. 

90 oo Diff. longitude o 17. 

Comp. mid, lat. 45 15 Longitude in 7 4 W. 


This day's departure being ſubtracted from the meridional diſtance of yeſterday, gives 13 
41' the me1idional diſtance of to-day. 


To find the Bearing and Diſtance of Cape Ortegal. 


Latitude in 44% 087 N. Mer. parts 2957 Longitu de in 7⁰ 4 V. 
Cape's latitude 43 40 N. Mer. parts 2926 Cape's longitude 7 36 V. 


— ͤ (ꝗ—Ců—V— — 


Diff. latitude 22 Mer. diff. lat. 31 Diff. longitude 8 


With the mer: difference of latitude and differente of longitude, Cape Ortegal is tound to 
bear S. 14 28 E. and with that bearing, taken as a Couric, aud the proper dit.crence of lu 
itude, the diſtance is Sand 23 miles. 


Norr. When the Tenths on any fide ate more than 5, or half a mile, you muſt cal 
that file one moe than you found it to be ; but when they are leſs than 5, then you necs 
rake no notice of them; as in the above the difference of latitude and depatture ar 74 
and 11.8, which I call 75 and 12, becauſe the Tenths are above 5. 


a os 

But when you tate tie diference of latitude and departure to find the Courte, then tax: 

. * + ra" 1 * v ” * Pl. Fe 5 * 8 4 * 

them in Miles and Tenths ; the ſame may be obſerved in calling-up the Knots and Faun 


in.. 


If, when double , the Teꝛths are more than 5, ſet one mile more in the Traverſe Ti 


ble; bur if Jeſs, omit them, as thei are no Tenths in the dittance column. 


SS | 
* 
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2 8 Lee |REMARX8 on board, Thurſday, April 
alk r Courſes. | Winds. way. 267 279. | - 
2 als Welt. S. S. W. | 3 [Theſe 24 hours hard gales and ſqually, 
4 30 5 with ſmall rain. —Handed the Fore 
31 5 and Main Courſes. | | 
$|Lay to, up N. W. by N. off N. by E. 5 [At 8 P. M. ſaw a ſhip to windward 
ro|Draft 14 mile per hour W. | with Jury Maſts up. „ 
12 BE | 
20D N. W. off North W. by 8. 5 Set the courſes cluſe reeſefl- Mere 
Duft 15 mile per hour. Wore ſhip. moderate. „ e 
6 * | | 
$| 5 S. W. N. W. by W. 1 W.] + et the Top-wſails cloſe reefed, -4 
100 C. Finiſterre S. 280 37 W. diſt. $2 My] 
1 | Variation 11 point weſterly, © 
© 2: Dit. Lac by Lat. by Mer. Dit. ot ren 4 
Courſe, |Diſt.| Lat. Dep.] D. R. Obf. Diſt.] Long. Long. in| Bearing and Di 
| | | | 9 | 7 d | 2 r unc. S. 30%53¹¹¹ 
. Sz W. 28.4 | 25 144% o 2.6 | 36 8.20 W,\Diſtance 799 mile 


Taking the middle points { viz. N. by »“, and N. N. W.) between the point to wWaian 
the ſhip comes up to, ald the point {hz f-11 off to for the ſecond and third courſes, as taught 
in the rules tor lying to, and then allowing as before for variation and leeway, the”Traver(e 


Table will Rand as follows: 


With the diff. of lat and dep. the courſe 


i found S. 8 1 ·W. and the diſtance 2 5 M. — — 
Dif, of lat. oo 0g” S. Mer. parts. - 1 
Yeſterday's lat. 44 08 N. 2957 Courſes. Diſt.] N. S. E. [W. 
Lat, in 44 04 N. 2951 * 3 is 21 755 = 9-3] 
— — — — — * 0 0 © 9 ; T > th | 4 
Sum lats. 88 12 Mer. dif. lat. 6 N. by E. ZE. 9 | 85 3.0 
— — — 8. S. W. 1 W. ö 30 1 27.1 a 12.8 
Middle latitude 44 06 — — 
go OD 23.3 27.1 7.632. 6 
— 3-34 7.6 
Comp. mid. lat. 45 54 | p33 — 
Dif. lat. J 3.8 Dep- Iz g. 


The departure to-day being added to the mer. ditt. yuiterday, gives 2 6', the mer. diſt. 


to-day, | 


With the courſe and mer. diff, of lat. the diff. of long. is found by 


Mercator to be 39 


miles. Or, with the mid, lat. and dep. the diff, of long. is found by mid. lat. ſailing 36 


miles weſt, 
Diff. longitude — 
Veſterday's longitude 
Longitude in — 


| | 0. 
Here the dif, of long. found by mid. lat. difFers eonſiderably from that found by 


0 360 
7 4 -. 


——4üä—ęũS—V᷑Vi —j— 


8 20 W. 


18 
Merca- 


tor's failing, but if the mer. parts were taken from a table of miles and tenths it would agree 


wearer with mid. lat. ſailing ; 


2 1 


ei laitude is ia miles and tenths, middle latitude ſhould be depended on. 


Latitude in 44% 04'N. 


atitule in Mer. parts 
Ge's latitude 42 52 N. 


Met. parts 


DIF. lat. ln Mer. diff. of lat. 


8 Wich the mer. diff. of lat. and diff. of long. Cape Fintfterre is found to bear 8. 


2951 
28 52 


79 


To find the Braring and Diſtance of Cate Finiſterre, 


Longitude in 
Cap:'s long. 


Dif. long. 


but 1a all cafes-where:the courſe is fo great, and the difference 


) 
* 


2% 20 ,. 
9 14 W. 


(and with that bearing andthe proper diff. ot lat. he diſtance is found 82 miles. 


54 
28 


PL. 
RY; 


* 
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H[KIFJ[ Courſes. Winds. — REMAAEs on board, Friday, April 15, 1795 
124 Calm. The ficſt eight hours calm and foggy, 
4 
6 
8 
100 of s| w. s. W. South. 1 [Freſh gales and clear. 
[12] 41 4 Cape Finiſterre S. 39% 57'E. diſt. 54 M. 

2 6 Hoiſted the boats out, and tried the current, 
144 found it to ſet N. W. by N. 1 mile per ban 
6 4 6 all day. | | 

8 4 8 Variation 11 point weſterly. 
10] 418 
127 4“ 5 
FE Dif. Lat. by] Lat. by|Mer.| Dif. | Long. 
Courſe. loie.| lat. Dep. D. R. | Obf. Diſt. long.] in. Bearing and Diſtance. 
Fee W. : Funchal S. 26? 49' W. 
f 2 895. | 3 | 15 | $3 BY Fiadls1e [xves lava Diſtance 735 mile 


The variation and lee-way being allowed on the courſe ſteered, and the ſetting of the 


current and its drift ia 24 hours being made a courſe and diſt. the work will be as follows : 


With the diff. of lat. 3 rr is rer 
found S. 79 57 W. and the diſt. 84 miles. : — 
Diff. of latitude oo 15* S. Mer. parts. counsrs, Pik. N. | S. | E. V. 
N. 2081 N. W. * W. 24 16.1 : 17.8 
Lat. left 44 4 95 
Lat. in 43 49 N. nogr PN. Wi W. 2 3 
Sum of lats. 87 53 M. dif. lat. 20 16.1 30.8 Dep. [32.9 
Mid. lat. 43 56 * 
6 00 00 EF, 
Comp. and. lat. 46 "0s Dif, lat. j14.7| 
The dif. of long. found by Mercator's ſailing is 113 miles, but by mid, lat. it is found 
115 miles, equal ta — — — . 
Long. left — — — 8 20 W. 
Longitude in by account « — — 10 15 W. 


The diff. of long: found by mid. lat. ſtill differs from that found hy Mercatorꝰs ſailing; the cauſe 
is the ſame as before, and as the ſhip has made ſo great a courſe we will ſtill depend on mid. lat, 
The lat. by obſervation differing from the lat. by account, I correct for the true longitude 

as follows, (it being three days ſince I had an obſervation before,) by Caſe II. page 177.) 

| LY, | Mer, parts. 

Laſt obſ. lat. 45 23˙* N. 3063 Wich the mer. dif. of lat. by account 132 and dif 
Ship's lat. by acc. 43 49 N. 2931 of long. by account 134,thedire& courſefince lat 
Mer. dif. lat. by account 132 obſ. is found 8. 450 13˙ W. or 45 and the diſt. 18 
miles · With that diſt. and the mer. dif. ot lat. by 


Ship's long. at laſt obſ. $* . 
Sbibeslong by eons ies I W. = 152, the dif. of long. is found 108,this added 
5 do the dif. of long. by account 133, gives 241, 
Dif. long. ſince laſt obſ. 214 which divided by 2, gives the true dif. ot long. ic: 
Laſt obſ. lat. 45% 23'N. 3063 laſt obſ. 121 M. nearly, equal to 2*1'V. 
Ship's lat. by obſ. 43 34 N. 2910 Long. in at laſt obſ. $ 1. 
Mer. dif. Lat. by obſervation 153 Longitude in — 10 2, 


The courſe found fince laſt obſervation 45% 137 is of no farther uſe than to know what 
Caſe to correct by. 


With the true courſe ſince laſt obſ. 380 20˙ and the roper diff. of lat the dep. ii 
1 26” 12 19 53* W. — 3e 19˙. 3 | p a 109, ef 
To find the Bearing and Diſtance of Cape Finifterre. 


Latitude in 43“ 34'N. Mer. parts 2910 Longitede in 10% 02' N 
Cape's lat, 42 $2 N. Mer. parts 2852 Cape's long. g 14 M. 
Dif, of lat. 42 Mer, dif. of lat. 5s Dif. of longitude 48 


With the mer. dif. of lat. and dif, of long, the direct courſe to Cape Finifterre is found 5. 
39 57 E. and with that courſe and proper dif, of lat. the diſtance is found 54 miles. 


a 
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S KIF Courſes, Winds. _ REMARKS on board, Saturday, April 18, 1795. 
* Fr W. S. W. South. Theile 24 hours modcrate gales, with 1mall 
al al 5 ſhowers of rain. 
6 4} 5 
84 | 
1} 4 
12] 4 
2 305 
nt al 31 5) s. w. by W. S. by E. 
6635 3 1 
90 3 A great ſwell from the S. W. for which I allow 
10 3 6 miles. 
1213 K N J Vriation 1 Point weſt, per Azimuth. 
Et | Dit. Lat. by Lat. by j Mer. | Diff. 
Courſe. loi LarH bee. D. N. Oof. Dic. * VAR in. Bearing and Diſtance. 
wy —_— | | | | , | | 1 5. 230 18 W 
W. 8. 63 30 W 8450 67 142. 44 4.26 1.33 11.35 Diſtant 660 miles. 
— la this day's Work che well is conſidered as a current, whole dritt in 24 hours is 6 miles, the 
the allowance made for the ſwell ; and as it comes from the S. W. it heaves the ſhip to.vards the N. 
Ws : E. andthe N allowed upon it makes the laſt courſe N. E. by N. as in the Traverſe Table. 
With the dif. of lat. and dep. the courſe is TNT F | 
* found S. 5 30 30“ W. and the diſtance 84 miles. . — * 
— Diff. lat. oo 5078. Mer. parts 8 x 
2 Latitude leſt 43 34 N. 2910 Courſes. Diſt. N. | S 1 
5 1 — S. W. by W. 58 32.2 48.2 
82.9 Latitude in 42 5 2841 8. W. 32 22.6 yy 
Sum of lat. 86 18 Mer, dif. lat. 69 f F. ½ M. K. 
Middle lat. 43 09 5-0 154-81 3.3 [7048 
. 90 OO , | $40 = J+ 1 
7 Comp. mid. lat. 46 51 DAE. lads py Dep.|67.: | 
47 The dep. 67 being added to yeſterday's mer. diſt. gives 4 26 the met. diſt. this day. 
f The difference of long itude is found as before to be a 1* 35 Wh 
e cauſe . 33 
10 la | Yeſterday's longitude 10 2 W. 
ngitule L ongitude in this day 11 35 W. 4 
77.) . To find the Bearings and Dijtance of Funchal. 
Lat, in 42* 44' N. Mer, parts 2841 Longitude in $3” $4" W. Mt 
TY Funchal's lat. 32 28 N. Mer, parts 2073 Funchal's long. 17 5 W. 1 | 
ince lat Dif.lat.bob 20 6 Mer. dif. lat. 768 Dif, long, 330— 5 30 15 
id. 187 Wich the mer. dif, of lat. and dif, long. Funchal is found to bear S. 239 15 W. and with 1 
tat. by that bearing taken as before, and the proper dif, of lat. the diſtance i2 660 miles, io 
is added T find the Bearing and Diſtance of the intended Port on Mercaters Chart, | q 1 
ſes = : Lay a Ruler acroſs Mercator's Chart, in lat. 42? 445 and ſet one foot of the compaſſes on 4 
% . fre meridian of London, and the other in long. 110 35* W. lay off that ſame diſtance from 4 | 
1 * . of Lon ion, by the edge of the ruler, and that will ſhew the ſhip's place. Then 1 
8 ay the ruler over the ſhip's place and Funchal, and take the neareſt diſtance between the 1 
o 2 wet and tne centre of the compaſs ; ſlide one foot along the fide of the ruler, and the other 1 
ow what = will ſhew the courſe to be S, S. W. Again (keeping the ruler as before) take from the 
| gradual parallel the dif. of lat. between thc ſhip and port (109 12*) in your compaſſes, and \ 
e dep. * one foot along the ruler, holding both points parallel to the N. and S. lines, till the other JN! 
* and W. lines ; paſſing through the ſhip's place; the diſtance between where the 6 
: ** re ed by the edge of the ruler, and Funchal, being meaſured upon the graduated pa- | 
02 W. 2 » gives nearly 119, or 660 miles for the diſtance. In like manner find the bearing and 
1 M. 8 ot any other place from the ſhip or take the diſtance between Funchal and the ſhip 
4$ 1. hay x ary _ lay it on the meridian, placing one foot as much above Funchal as 
found S clow the ſhip's place, and that will be the diſt, in degrees or in leagues, if the 


merid. is marked ſo. * 
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= & | * | Courſes. Winls. barer. on board, Sunday, April 19, 1795. 
5 * W. by N. S. W. by "ſs Thele 24 hours freſh gales, and clear weata. 
al 4] 5 er. 

5 
Bl 5 

EIS 
I2] 5 
2] «| 5; W. 2 N. S. S. W. I W. 1 
41 5} 5 
ol s|5 
8 5 5 
55 | 3 
121 4 ! [Variation 1 point weſterly, 

itt, LC „Ust. oy Mer, Diff. of | 
Courſe, 'Dift. | Lat. bes | D. R. Obf. Dit. | Long. | Long. in | Rearing and Diſtance. 
n | Funchal S. 130 W. 
Weſt, ny | 120 * 6,20] 2,43 | 14,12 Diſtant 608 Miles. 


The variation being allowed on both the courſes, and the leeway upon the ſecond, it will be 
found that the ſhip has ſailed due Welt theſe 11ſt 24 hours, and by ſumming up the diſtances 
her whole diſtance is found to be 120 miles, which is alſo her departure; it is evident ſhe has 
made no difference of latitude, therefore her latitude by account is the ſame as yeſterday, 

As the ſhip has ſailed upon a parallel with the Equator, her difference of longitude is found 


by parallel ſailing 20 43˙ W. 
Yeſterday's longitude n 33 


Longitude in by accourt 14 18 W. 
The latitude by obſervation not agreeing with the latitude by account, and it being two 

days fince my laſt obſervationg I correct as follows, by Caſe III. Page 178. 
Laſt Obſ. lat. 439 34* Mer. parts 2510 With the Mer. diff. of lat. and diff. long, 
Lat. in by acc. 42 44 Mer. parts 2841 by account, the courſe fince laſt obſ. is foun! 
— d de S. 75 W. and the diſtance 266 miles. 
Mer. dif. lat. by account ſince lat obſ. 69 | 

192 02? W. 

14 13 W, With that diſt. and the mer. diff. of lat, by 
——— b.the true diff. of long fin: lat obſerva. 


Dif. long. by acc. ſiace laſt obſ. 4 16 W. tion is found to be 250 = 4& 10 W. 


Long. in at laſt obſervation 
Ship's long. by account 


—— Lag. in at laſt obfervation 10 23 W. 
Lat ohſ. lat. 43* 347 M. parts 2010 : — 
This 4ay's lat. by obſ. 42 30 M. parts 28 22 Longitude iu 14 12 


Mer. diff. lat. by obſ. fince lat obſ. 88 | 
With the courſe ſince laſt obſervation S. 700 30˙ W. and the proper diff. of lat. 64 miles, 
the departure (or Mer. diſt,) fince laſt obſervation is found 181 miles, equal to 30 01 W. 
| | Mer- diſt. at laſt obſ. 3 19 W. 


—— 
True Mer. di&. this day 6 20 W. 
| T find the Bearing and Diſtance of Funchal in Madeira. 
Latitude in 422 30' N. Mer. parts 2322 Longitule in 14 fz“ W 


2073 Funchal's long. 17 5 W. 
—- | — — — — —  — 
Diff. lat. 590 2 — 9 52 Mer. diff. lat. 749 Diff. longitude 2 53 73 
With the mer. differeace of latitu ſe and difference of longitude the beating of Funch- 


Funchal's lat. 32 38 N. Mer. parts 


al is found to be S. 13˙ W. an! with that bearing taken as before, and the proper diff. 


of latitude, the diſtanse is found 698 miles. 


- — — 
. — —— — — — — — 
—— — — 


. Lee-] REMARKS on board, Monday, April 
Courſes, Winds. way, ach 1708. 
2 8 JS. S. W. N. W. by W. . gales, with ihowers of rain. 
| 4 8 From 2 P. M. fair weather and mederate 
6 8 5 gales. 
8 8 5 
10 NI 5 
12 EJ 5 | 
2) of © 
4 6 «| S. 2 E.] S. W. by W. TW. 
66 | 
$5} 5 | 
e 
12} 5 * 
| 
| | Variation 1 point weſterly per Amplitude. 
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"| [Dif] Tat byLar.by]Mer. Dit. | 1 
coat, pig Lat. Dep.] D. R. Obſ. Diſt. Long I[Long. in. Bearing and Diſtance. 
| | | | Funchal S. 18% 16“ W. 
South. 170 1170 Wi 39 40 Je. 14.12 Diſtant 444 Miles. 
"TRAVERSE TABLE. 
Yeſterday's lat. 4% 30' N. Courſes, foie. XN. . | B. V. 
Diff. of lat. . 
1 I 5, by W. 18] 115.7 23-0 
Lat. in by account 39 46 N. $.3. 6:4, F «a 43.8] 2361 
Diff. lat. 164. 50 23. 1023. o 
23-0 
o. i Dep. 


* — 


Proper allowances being made for variation and lee-way, it appears from the Traverſe 
Table that the ſhip has ſailed due South 1644 miles, and as ſhe made no departure, her long- 
tude in and mer. diſt, is the ſame as yeſterday ; but as by obſervetion the thip is found to be 
in lat 399 400 N. it is plain ſhe has got 6 miles a- head of her reckoning, which 6 miles being 
added to the diſtance by D. R. gives the true diſtance and difference of latitude as above. 


To find the Bearing and Diſtance of Funchal. 


Latitude in 399 400 N. 


Longit de in 149 12! W. 
Funchal's latitude 32 38 N. * 3 


Funchal's long. 17 5 W. 


Mer. parts 2597 
Mer. parts 2073 


Dif, lat, 422 = 1 Mer. diff. lat. 524 Diff. long. 1732 2 2 53 

_ With the mer, diff. of lat. 524, and the diff. of long. in miles 173, the direct courſe to 

unchal is found S. 180 16', or 180 W. and with that courſe and the proper diff. of lat. 422, 

the Uſtance is found to be 444 miles. 

f Now a parallel of lat. through 390 40” on the variation chart, cuts the variation lines in 
15 in longitude 140 o* W. which confirms the longitude by account. ; 

— variation charts might be of great uſe were they drawn upon a large ſcale, and the lines 

. well laid down, but as the variation in moſt places is continually altering, it renders 

* 12 tew years uſelefs ; I would therefore adviſe the Mariner to truſt more to his reckoning 

lunar obſervations, ſince the theory of the variation is not yet known. 
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alk | F| Courſts. Winds, = REMARKS on board, Tueſday, April 21, 1795. 
3 S. S. W. 1 W b. NI WI I Frech gates and clear weather, Wh hg 
aj 8 

6 8 5 

8 365 

1018 

12 d| 5 

2 s 4 

44 81 4 

66 81 6 

9 8 9 

10 Y 5 

1218 Variation } point W. per Azimuth, 

| Diff. MX EY Lat. by Mer. Diff. Re 

Courſe. Diſt. Lat [Dep. Obſ. Dig. raw Long, in Pearing and Ditanee. 
S. 1 55 | | i . Funchal 8. 199 37 w 
T W. 1192 |184 | 56 [36.29 [36.36 7.171. 71[ 18.23 Diſtant 253 miles | 


Py cxamining the Log-board it appears that the ſlip has ſailed S. S. W. W. 200 Miles, 


Latitude left w 40˙ N. 7 I eee ; ] 
Diff. Lat. 3 | TrxAvERSE TABLE. | [ 


=] Charfes. bin. „ 
S. by W. I W. 200 [Dift. lat 191.0 [Dep. 38.c 


Lat.in by account 36 2g N 


The latitude by obſervation not agreeing with the latitude by D. R. I correct as follows, 


ty Caſe I. page 175. 
With the courſe one point and a half, and the diff. of lat. by obſ. 184, the diſtance is found 
to be 192 miles, and the dep. 56, which being added to the mer, diſt. yeſterday, 6221 W. 


gives the mer. diſt. to-day 7 17*' W. 


Yeſterday's latitude 39 40˙ N. Mer. parts 2597 
This day's obſ. lat. 36 36 N. Mer. parts 2363 
Sum of latitudes 76 16 Mer, diff, lat. 23+ 
Middle latitude 38 8 
90 oO 
Comp, wid. lat. 0 
Tne diff, of long. is found by Mercator or mid. lat. „ 
Veſterday's long. 14 12 W. 
Long, in this day 25 33 . 


To find the Bearing and Difiance of Funchat, 


Latitude ia 36 36˙ N. Mer. parts 2363 Longitude in 150 22 : 

Funchal's lat. 31 38 N. Mer. parts 2073 Funchal's long. 17 5 W. 
—— — 

Diff. lat. 238 3 58 Mer. diff. lat. 290 Diff. long. 104 == 1 43 


With the wer. diff. of lat. and the diff. of long. the bearing of Funchal is found, a! 
with that bearing and the proper diff. of lat. the diſtance is found 253 miles. 


— — nn ron es 
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UK |F e Winds. Lee ananas on board, Wedneſday, April 22, 
way. 1795. 
20 40 30W. by S. 1 W. S. by W. IW. 1 Theſe 24 hours moderate weather with 
4 4] 5 rain. 
bl 4] 7 
8] s W. S. W. I W.] S. 1 W. 4 
10 5] 2 | 
120 5} 3 
2| f 5] W. S. W. South. x 
4] 5} 5 
bl 5] 4 
$151 | 
ro] 5] |S. W. by W. | S. by E. oy 
12] 4| 5 Varia. 2 P. W. per equal alt. of the ſun, 
bitt. Lat by Lat. by Mer. Ditt. of 5 
Courſe, Diſt.] Lat. Dep.] D. R. | Obſ. Diſt. Long. Long. in| Bearing and Dia. 
| Func. S. 79 44 E. | 
8. 65˙ W. [119 | 50 [108 | 35.52 | 35-46 kl 2.14 | 17.36 | Diſt. 190 miles. | Wl | 
With the diff, of lat. and departure the | 
courſe is found S. 689 10˙ W. and the j—— - T 
diſtance 11$.6 Miles. LRAVERNE  LABLE. 
Yeſterday's lat. 46? 36'N, | : 
Diff, of latitude 44 S. COURSES, |DIs.] N. S. E. W. 
Lat. by account 35 52 N. W. by S. IW. 27 Im 4.0 26.7 1 
W. S. W. 1 W. 31 10.4 29.2 
Yeſterday's lat. 362 36˙ N. M. pte. 2363 |S. W. by W. IW. 4: 18.4 38.9 it 
Obſ. lat. 35 46 N. M. pts. 230 1] S. W. I W. IC 11.3 15.7 1 
Diff. lat. by obſ, 50 M. diff. lat. 62 D. lat. 44. 1[Dep. 110.1 1 
Sum of lats. 72 22 4 
The latitude by obſervation not agreeing 1 
Middle lati:ude 36 11 with the latitude by account, I correct as f 
90 o follows, ty Caſe III. page 176, 0 


Com. mid. lat. 49 

With the proper diff, of lat. by obſ. 50˙ and the diſtance 118.6 the true courſe is found 
65* 04", and the departure 108 miles nearly. i 

The departure 108 being added to the mer. diſt. yeſterday, gives 9“ 5* W. the mer. dift, 
to-dav, 

With the comp. of mid. lat. and dep. or with the courſe and mer. diff, of lat. 62“ the 
&ff, of long, is found by middle latitude or Mercator*s ſailing to be 133 miles 3 13* W. 

Yeſterday's longitude 15 23 W. 
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Longitude in — 17 36 W. 14 


To find the Bearing and Diſtance of Funchal in Madeira. 


_ 


Latitude in 359 46˙ N. Mer, Parts 2.301 Longitude in 17? 36 W. 41.8 
Funchal's latitude 32 38 N. Mer. Parts 2073 Funchal's long. 17 og W. . 
Diff. of latitude 3. $ Mer. diff. of lat. 228 Diff. long. 1 


„Wir the mer. diff. of lat. 228. and the diff. of long. 31“, Funchal is found to bear 8. 
7 44 E. and with that beating (taken as beiuie) and the proper diff, of latitude, the 
Gſtance is found 190 miles, 
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diſtance is found 94 miles, ; 


H]K|r | Courſes. Winds, 5 REMARKS on board, Thuriday, Apr, 14,0. | 
20 6] 6. by E. J E. S. W. I W. Ii | theſe 24 hours moderate gas cl 
41 51 8 weather. 
6 5 8 
8 5 8 
100 5 8. I. . S. W. 4 
121 51 2 
2 & 3 
4 5| 51S. S. E. 1 E. S. W. by S. XW. 2 
6655 
E 
10 | 6] S. E. by E. S. W. by S.“ 4 
121 51 4 ; Variation 4 point weſterly, N 
Dif. Lat. by|Lat. by: Mer, | LIST: 
Cauſe. bia lat. Dep.] D. R. I Obſ. [Diſt. lors. in | Bearing and Did ance. 
| | | | | Fun * S. 24 75 * 
S. 35* 20'E. 1381111 78 [34.01 33.56 . 47 [1.35 0 | Diſtance 94 miles. 


With the diff. of lat, and dep. the courſe is 


found S8. 37? 48 E. and the diſtance 133 miles. IL RAVERS E FABLE. 
Veſterday's lat. 359 46 N. Ll | © ds GE 5 
Diff, of latitude I 45 8. Cour ies Dit. N. S. IE. | W 
Lat. by account 34 O N. 8. S. E. 4 E. 48 | Ls PR 
S. E. by 5. 4 E. 31 24.9018 e | 

Obſ. lat. 33 56 N. M. pts. 2 167 8. E. by S. 4 E. 33 24.4½22.2 
Veſterday's lat. 35 46 N. M. pts. 230 S. E. & E. 2 14.8 76.3 

33 —ů ů C , 
Prop. diff. lat. ob. 1 50 M. diſt. 134 Dif. lat. 105 3 8 81.7 Dep.! 


— — 


Sum of lat. 69 42 


The latitude by obſervation differing from 


the latitude by account, I correct as follows, 
by Caſe II. page 179. 


Middle latitude 34 51 
98 00 


— 


Comp. mid. lat. 55 og 


With the diff, of lat. 110 and the dift. 133, the dep. is found to be 75, which being 


added to the former dep. $2, gives 157, halt his ſum is the true dep. 78 miles; with the 
diff. of lat, 110 and the dep. 78, the true courſe is found S. 35? 20? E, and the diſtance 
135 miles, 


The dep, 78 being ſubtracted from the mer, diſt. yeſterday, gives 30 47 W. the mer. 
viſt. this day. 
The diff. of long. is found by Mercator or Middle Latitude failing, to be 10 45" E. 


Yeſterday's longitude 17 36 W. 
Longitude in 16 OW. 

To find the Bearing and Diſtanoe of Funchal in Madeira. 
Latitude in 33? 56' N. Mer. Parts 2167 Longitude in 169 or” W. 
Funchal's lat. 32 38 N. Mer. Parts 2073 Funchal's long. 17 05 W. 


Difference of lat. s 28 Mer. dif. of lat. 94 Diff. of long. 1. 04 


Wich the meridional difference of latitude and diſferenee of longitude, the direct courſe 
to Funchal is S. 34* 15* W. and with that courſe and the proper difference of latitude, the 
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K|F] Courſes. Winds. m Rruan ks on board, Friday, April 24th, 1795. | 
1 5 5] S. W. T S. E. by N. Moderate gales and hazy. 
al 55 At 6 P. M. more clear, ſaw Porto Santo bear- 
60 al 5 Eaſt, ing N. W. about 7 or 8 leagues, 
gl al 5 At 10 P. M. ſaw Madeira, bearing S. W. by S. 
10, % 5 Distance 15 leagues, | 
1 fl E. 8. E. Clear weather. | 
2 4 At 10 P. M. came to anchor off Funchal, the 
3 N. E. weſternmoſt point W. by N. the Loo-Rock 
& 4 N. by W. the Brazen Head E. by S. the 
3 4 D-/erters from E. to S. E. Diſtance about 9 
100 4 5 leagues. 
12 Varia ion 4 point. 
. | Lat. by Lat. by | Mer. Diff. | | | 

Courſe. * lote. «|w. D. R. | Obfſ. (Dit. long. Long. in] Bearing and Diſtance. 
Leg 9 6 55 9 27 | * v.23 | 17.4 | Funchal, N. 1 mile. 


The variation allowed upon the courſe, and alſo upon the bearing of the land taken at 
ten 0'cloc':, being pat into a Traverſe Table, and the diſtance run upon each courſe, with 
the diſtance you are from the land, will give the diſtance and difference of latitude and de- 
parture as above ; with the complement of the middle latitude and departure, the difference 
of longitude is 64 = 19 3 which added to 169 1/, the longitude in yeſterday at noon, 
gives 179 4% the longitude in by account; and as it agrees with the longitude of Funchal 
in the table, I conelude that my reckoning is juſt, and Funchal well laid down. 

The ſhip's place in the preceding Journal is pricked off, and the bearing and diſtance at 
noon are alſo found by the Chart, in order to ſhew the young Navigator the method, and 
may be doae with a black lead pencil, which he may either let ſtand or rub out when he 
pleaſes. 


Between April 24, and May 12, lay moored in Funchal Road, Madeira. 


— 


HIK]F.| Courſes. Winds, 2 | REMARKS on board, Tueſday, May 12, 19s] 
9 N. E. Freth breezes and clear, At 4 P. M. unmoor- 
4 ed ſhip and hove in te I of a cable on th 
6 beſt bower, 
8 
10 
12 Light breezes and clear. 
2 At 6 A, M. weighed from Funchal Road an 
4 made fail. Lat, obſ. 329“ 10* N. 
Variation 18 30 W. 
| Ic Ditto W. at noon the Southernmoſt Deſerta, N. 
| 3 W. 4 or 5 leagues. 
1 ; . 
| Z | Diff. Lat. ＋ Lat by Mer. Diff. | Bearings and 
Courſe. Diſt.] Lat.] D. R. [Dep.] Obſ, IDi&. |Long.| Long. in | Diſt. 
| | [32 10 | | douthernmutt Deler- 
: | | N. | | ta, N. W. 5 leagues. 
| take my departure from the South- i TRAVERSE TABLE, 


i ernmoſt Deſerta, which lies in lat. 


32 18 N. long. 16˙ 2 . 


* 
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| Eq 7 R : | 5 
x «5 Ot Winds. 1 REMARKS on board, Wedneſday, May 13, 
| Way. 1795 
2 6 FEST £ ERIE. Light breczes and clear. Variation per ampli.| 
4 3] 8. S. W. 3 W. tude 18“ 30“ W. 
61 2 | 
$| 2 
10 2 Made and ſhortened fail occaſionally, 
12 Calm. 
2 44 48. S. W. W W. N. W 
444 
16 E 
80 0 3 
100 <| 6 N. W. Freſh breezes and clear. Set ſtud ling fails, 
ol 4 | ; 5 Lat. by obſervation 30” 310 „ 
| | 1 Lat. by | Lat. by Aer. Dit. of ON 
| Courſe. | Dit. Lat. Dep. D. R. Obſ, Diſt.] Long. | Long. in Bearing and diſt, 
| | | ; 3 3 169 22 |Saivages, S. 345 
S.1* 30'E.l100| 99 | 2.7 [30.31N [30.31N| 2.7| . E. W. E. diſt. 28 miles. 
| | TRAVERSE TARLE. 1 
By taking my departure from we 
441 the ſouthernmoſt Deſerta, which js 1 g er e Diſt. | NE . * 
9 þ ia lat. 32.18 N. long. 16.25 . : ER | 
4.44 and bearing from me yeſterday at & E 8 649 N 
3 . W * „eg 6.8 13.4 
71 3 n s. „ . rn 12.0] 05 
Why earing, S. S. W. W.] S. W. ; 
| F corretted for variation, to be ſouth N 5 EE = e 99 
3 $3 64? eaſt, diftant 15 miles, which 1 ; 
it | have ſet down in the Traverſe Ta- n 44. e 
FIN bb ble as a courſe. a 5 
| | 
4 1 N wa 2.7 
10 | | | 


diſtant 100 miles. 


19 39'S, 


Sum lats. 62 41 


f Mid. lat. 31 20 


CCC A ng non CR,” oe EI q - 2 2 2. — 
b — — 1 — < 
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| | Co. mid. lat. 58 40 


28 miles. 


2 PPP 


32 10 N. Mer. pts. 


With the mer. diff. lat. and diff. long 


2040 


Mer. pts. 1924 


With the comp. mid. lat. the diff. of long. is found to be 3 miles. 


With the difference of latitude and departure the courſe is found to be S. 1“ 30 E. 


— Lat. ſalv. 30% 87 N. Mer. pts. 1898 Long. 169 4' 
30 31 N. Mer. pts. 1924 Lon. in 16 22 


Mer. diſt. 116 Lat. in 


23 


26 


the Salvages are found to bear 8. 


— : — 


12 


34 E. diſt. 


* 


g* 
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Courſes, | Winds, REMARKS on board, Thurſday, May 14, 1795. 


way. 


South. Welt. {Freſh breezes and clear. All ſails ſet. 


Variation 18“ weſt. 


S, by W. W. by N. Freſh breezes and pleaſant weather. Two fail 
| in ſight. | 


— WY: 4 l 


| Light breezes and cloudy, In ſtudding fails. 

| IW. by S. | 4 Lat. obſ. 289 48 N. 

IUbOitf. Lat. by Lat. by Mer. Diff. of} 

Courſe Dil. Lat. Dep.] D. R. | Obſ. Diſt.] Long, Lats Bearing and Diſtance 
9.14 E | | | Sta. Cruz, Iencriff. 

| | 107 [104 | 26 [28.47 N. 28.48 N[2g E. 129 miles|15.93W15.47%23'W.D. 30 N 


AY 


10 
12 


— 
- 222222 
— 


1 


- a 3 Traversr TABLE. 
| 
Diſt. N. 45 E. | W. 


Courſes per | Courſes | 


* 2 
Courſes being cotre ted for vari- log. corrected. 


— ation, I find by the Traverſe Table 
the direct courſe of the ſhip to be S. Soth. S. 18 E. | 67 
14* E. and the diſtance 107 miles. | S. by W. S. 7 E. 


63.7] 20.7 
41 | [497 5.0 


JDifF. lat. 104-4] 25.7] Dep. 


Dif. of lat. 1 44'S. 
Lat, left 30 31 N. Mer. parts 1924 
tin 28 47 N. Mer. parts 1805 
Mer. diff, 119 
Sum of lats, 59 18 Lat. Teneriffe 28.27 N.— 1732 Long. Tene. 169 13'W. 
| — Lat. in 28.47 N.— 18053 Long. in 15 $53 W. 
Mid. lat. 29 39 — — 
— Diff. lat. 20 M. dif 23 Diff. long 25 
Com. mid. lat. 60 21 


Wien the comp. of mid. lat. the diff. of long. is found to be 29 miles. 


With the mer. diff. lat. and diff. long. by Mercator, the Bay of Santa Cruz in Teneriffe 
83. 47. 23 W. diſt. 30 miles. 


As this Journal is only intended to ſhew the Learner how to keep his reckoning at ſea, the 
tee Variation is not particularly attended to. 2 


„ diſt. 


A JOURNAL OF A VOYAGE, &c. 


F: . Lee- 
H KF Courſes, Winds. — REMARKS on board, Friday, May 15, 1795. 
2 3 4 9. 5. E. S. W. | 1 Frech breezes and cloudy, 
4] 3 
6| 2} 4 | Handed top gallant fails and in firſt reef top fails, 
80 3 At 6 the peak of Tenerife bore by compaſs 
100 3 i W. S. W 
12] 2] 4] W. N. W. | Ditto. 1 Freſh breezes and clear. Variation 189 W. 
2| 2| 4 
4 2 Set top gallant ſails, Hazy with rain, No 
6 2 land in fight. No obſervation, 
813 Light breezes and clear. 
ol. 21 4] SE. Ditto. 1 At noon made Teneriffe, bearing W. by N, 
121 2] 4 diſt. 12 leagues. 
Dif. _ N Lat. by Mer. Diff. 0 
Courſe. Diſt. Lat. Dep. = Diſt. Long. Long. in. | Bearing and Diſtance, 
E | | | | | pe m. Sta. Cruz, Tenerife 
S. 28% E.] 20| 18] 8 | 28. | 37E. 15. 43 W. S. 8426 W. D. ; 1M. 
The courſes being corrected for - — deer, 
one point leeway, and 18˙ W. va- TRAVERSE "TABLE. 
riation all theſe 24 hours I find by] Courſes per | Courſes 1 
the Traverſe Table the direct courſe log. | corrected. Diſt. N. S. F. | W 
of the ſhip to be S. 25? E. diitance — —— — — — 
20 miles. f n. 18. 52 3. 6 
Diff. of lat. 188. W. N. W. N. 74 W. 24 | 6.6 23.1 
Lat. left. 28 48 N. S. S. E. | S. 52 E. | 10 6.2] 7.9 | 
Lat. in 23 30 N. ins 2 WIG SEES jee4t 
Sum lats. 07 35 , of 4 C * 1 
Mid. lat. 28 30 1 
Comp. mid. lat. 61 21 Diff. lat. 18. 1| 8.4 Dey, 


and diſtance of Santa Cruz by mid. lat. is found to be 5 


With the comp. of mid. lat. the dit?. of long. is found to be 10 miles; and the bearing 


84 26 W. diſt. 31 miles. 


| 


HjKjF Courſes. Winds. _ REMARKS on board, Saturday, May 16, 179; 
1. 1 1-5 by N. [S. S. E. Ep Light breezes and clear. Made all fail. 

41 51 4 
6 6 At 5 the eaſt end of Teneriffe N. W. 4 miles; 
8 at 7 anchored in «5 fathoms in Santa Cruz 
10 Road, ; thy town of Santa Cruz W. by N. hal 

2 . - Variation 1)“ zo“ wel 

4 Weſt. At 8 A. M. hoiſted out the boats and went , 
* | \ ſhore to wait on the Governor. 

8 12 Moored ſhip with the ſmall bower te the S. V. 
10 Calm. V, in 19 fathom and ſtream anchor to the N. E. 
12 | I South. in 10 fathom. 5 | 

| Dif. | Ly: wg 42 by | Mer. Ditf. ; 4 

Courſe. |DiR. | lat. Dep. Obſ. IDiR. long. Long. in| Bearing and Dig. 

| | | | 4 mil. 37 * At anchor in dat. 

8. $49 W. 42 | q | 33 28.27 N E. | W. W. [Cruz Rd Temes. 

The Courſes being ccrrected 10! YES. 80 | 
179 30! W. variation, I find by the TRAVT SSE TABLE. 

Traverſe Table the true courſe to Courie per | Courſe | 

be S. _ W. diſt. 33. miles. log. correfted, Diſt. N. S. E. N. 

_ Lat. left 28 30 N. W. by N. S. 84% W. 33 3.4 32. 
Latitude 28 27 ; — 7 
Di. lat. 3.4 [D p. U. 


Comp. mid, lat. 01 


| 
33 


With the comp. of mid. lat. the diff. of long, is 37 miles. 


„ 
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The Method of finding the LATITUDE at SEA, by taking tay 
Altitudes, etther in the Forenoon or Afternoon, having the 
intermediate Time meaſured by a common Waich, with Eaſe 
and Accuracy, independent of the Sun's Meridian Altituge, 


GENERAL: RULES. 


1ſt. O the ſecant of the latitude by account, add the ſecant of the 


ſun's declination, (rejecting their indexes) and call that ſum 
the logarithm ratio.“ 


2d. From the natural ſine of the greateſt altitude, ſubtract the natural 
fine of the leaſt altitude, and find the logarithm of their difference, and 


write it under the logarithm ratio. 


3d. Subtract the hours and minutes when the altitudes were taken from 
each other, and half the difference call half elapſed time. 


4th. With half the elapſed time enter the tables, and from the column 
of half-elapſed time take out the logarithm anſwering thereto, and {et it 


down under the logarithm ratio, 


sth. Add theſe three logarithms together, and with their ſum enter the 
tables in the column of middle time, where, having found the logarithm 
neareſt thereto, take out the time correſponding to it, and put it down 


under half the elapſed time, 


6th. Subtract the leſs from the greater, and the difference will be the 


time from noon, when the greateſt altitude was taken, 


th. With this time enter the tables, and from the column of riſing, 
take out the logarithm correſponding to it; from this logarithm ſubtract 
the logarithm ratio, the remainder will be the logarithm of a natural num- 
ber, which, being found in the common table of logarithms, and added 
to the natural ſine of the greateſt altitude, will give the natural fine of the 


{ſun's meridian altitude, 


Having the meridian altitude of the ſun at noon, the latitude is foundby 
the uſual method, 


N. B. If the latitude, found by the above procels, ſhould differ widely 


from the latitude by account, it will be proper to repeat the operation, 
uſing the latitude laſt found inſtead of the latitude by account, till the ic. 
ſult gives a latitude nearly agreeing with the latitude uſed in the compu- 


tation. 


* The arithmetical comp. | of the co- ſine of any angle is equal to the logarithmic ſecant 
of that angle, omitting the fir!t figure in the index; thus the ſecant of 469 50? is 10, 16487, 
and omitting the firſt figure 1, leaves 0,16487, the ſecant leſs radius, or the arithmet. 


EXAMPLE 


comp. of co-fine 469 50“. 


0 
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EAAMPLE Lb 


Being at ſea in latitude 46* 30 north by account, when the ſun's decli- 
nation was 1117 N. at 10 H. 2 M. in the forenoon, the ſun's altitude 
was 46 55', and at 11 H. 27 M. in the forenoon, the ſecond altitude 


was 54* 9. Required the true latitude, and true time of the day when 
the greateſt altitude was taken ? 
Times. 
u. u. 3. Lat. 46“ go'. Secant —— 0.16487 
11 27 © 
10 2 © Dec. 11 17 Secant — 0.00348 
Ela. T. 1 25 © Added gives the log. ratio 0.1 7335 


ͤ— 


J El. T. o 42 30 
The ſun's gr. alt. at 11 H. 27 M. is 54% 9 Its nat. ſine 81055 
The ſun's leaſt alt. at 10H. 2 M. is 46 55 Its nat. fine 73036 


— — EIS 


The remainder of diff. of nat. ſines 8019 


Log. ratio — 3 0.17335 
The common log. of the diff. Nat. Sine 8019 3-90412 
In table XX. in col. 4 ela. time for 42 M. go S. is 0.73429 
Their ſum of the log. in middle time —— 4.81176 

W.-M, & 


The Hours, Minutes, &c. for which by the tables is 1 15 30 
Subtract half elapſed time 42 30 
The diff, is the true ſpace of time the ſun had to 

| — o 33 oo 


riſe to the meridian when the greateſt altitude 


was taken — — 
H. M. 
Time per watch 11 27 
Sub, from 'T 0 


—_ 


E 33 Finding they agree, the watch is right. 


Enter the tables with gg M. under col. of riſing, and 88 
you will find the log, mY 
From which ſubtract the log. ratio — 0.17335 
The natural number of which is 694 — 2.84153 
To the natural fine of the greateſt alt. — 81055 
Add the natural number of the above log. — 694 
The ſum is the natural ſine of the ſun's meridian 8 | 

altitude 54* 50' K 


The natural fines are found in Table XXII The half elapſed time, &c. in table XX. 
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206 NEW METHOD or FINDING 


Sun's mer. alt. go“ © 
54 50 


The ſon's zenith diſt. 35 10 S. By obſerving the ſun's merid, alt. 
The ſun's declination 11 17 N. tude the fame day, the latitude was 
found to be 46? 28' N. 


Latitude — 46 27 N. 


EXAMPLE II. 


Being at ſea in lat. 47 19 N. by account, when the ſun's declinatia 
was 12 16 N. at 10 H. 24 M. A. M. per watch, the ſun's alt. was 495 
9 at 1 H. 14 M. P. M. his alt, was 31 59. Required the latitude ? 

n. . : 


12 BS Q 
10 24 © 


Alt. Nat. Si. Lat. 47 19 0. 16880 
36 0 499“ 75642 Sun'sdecl. 12 16 0.01003 


—— 


1 14 © 51 59 78783 | 
— Log ratio 17883 
Ela. T. 2 50 o Diff, N. S. 3141 Its log. 3.4970) 
1 Ela. T. 1 25 O Its log. in col. of half elapſ. time is 0.44077 
Subtract o 15 O Col. of mid, time correſponding to 4.11667 
True Ti. 1 10 © Its log. in col. of riſing is — 9.66542 
Ti. per W. 1140 Log, ratio ſubt. _ 0.17883 
Wat. faſt. o 40 3056 the nat, num. of this log. 3.48659 
Nat. Si, Sun's gr. alt. 7878 
9o 00 
Nat. Si. Sun's mer. alt. 81849 = 54 56 
Sun's zenith diſt. — 35 4 South, 
Sun's declination — 12 16 North. 
Lat. in — 47 20 North. 


Here the Latitude found by computation may be relied on, as it differs 
but one mile from that uſed in the operation. 


SAAMPLE I, 


Being at ſea in lat. 30“ 400 north per account, when the ſun's declira- 
tion was 20? o ſouth, at 10 l. 17 M. A. M. per watch, the ſun's alt. 
was found 17 13 at 11 U. 17 M. A. M. per watch, it was found 19” 
41. Required the latitude ? 


Times. 


2 


8 


228 
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Times. Alt. Nat. Si. Lat. 50* 40 o, 1980 
H. M. 8. Decl. 20 00 0,02701 


10 17 © 17 19' = 29599 — 
11 17 © 19 41 = 33682 Log. ratio 0,22504 


Ela. T. 1 0 o Diff. Nat. Si. 4083 Its com, log. g,61098 


1 Eh. T. o go © Its log. from col. half-elap. time is o, 88430 


1 1 © In col, of mid, time correſponding to 4,7202 


Tr, time © 31 © From noon. Its log. from col. of riſing 2,96067 


1 4 p- W © 43 0 Log. ratio ſub. 0,22504 | 
Wat, flow © 12 © 544 N. num, of | 2,73503 
— — 92368 Nat. Si. greateſt alt. 
9o˙ © — | 
20 1 34226 Nat, Si. of ſun's mer. alt. 20* 1. 
0 f 
3 Zen. diſt. 69 59 
Mi Declination 20 08. 
ö r 
Latitude 49 59 N. 
But as this latitude differs 41 miles from that by account, it will be 
7 proper to repeat the operation, uſing the latitude laſt ſound inſtead of the 
2 latitude by account. 
7 
ils Me be Lat. 49* 59' , 19178 
42 X Elapſed time o go © Decl. 20 0 0,02701 
83 1 80 ES 
— : Log. ratia 0,21879 
59 True time o 30 © 3,6 1098 
Time per watch o 43 © o, 88430 
— —_— H. M. ꝶ67 
Watch flow o 13 0 In col. mid. T. 1 © 4.71407 
True time 0 30 © Its log. in col. of riſing is 2,9322 
Log. ratio o, 21879 
517 Nat. num. of 271344 
ers 33682 Nat. S. gr. alt. TY 
Nat. S. ſun's mer, alt. 34199 = 20* O 
Zen, diſt, 70 0 
ina- Decl. 20 08. 
alt. | 
19 The lat. 50 O North, 
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The latitude laſt found, differing only one mile from that uſed in the 
operation, may be depended on as the true latitude, Fence it is plain, 
that the operation is repeated with very little additional trouble, but feu 
alterations being neceſſary. 


EXAMPLE IV. 


Being at fea in the latitude 60* o' north by account, when the ſun 
was on the equator, and conſequently had no declination, at 1 H. o M, 
P. M. per watch, his altitude was 28* 5g', and at 3 H. o M. P.M. per 
watch, it was 20 42', Required the true altitude? 


Times, Lat. 60* oO == 0,30103 
H. M. $. Alt. Nat. Si. Decl. © o = 0,00000 

10 © 28 33 = 4830g — 
3 20 42 = 33847 Log. ratio 0.30103 
Elap. T. 2 0 © 12956 Its log. 4411247 
2 El. T. 10 o Its log. in col. of J Elap. time q., 58700 
2 © o Its log. in col. of mid. time 5,00050 
Ti.fr. N. 1 © © Its log. from col. of riſing 3,53243 
Ti. per. W. 1i o © Log. ratio 0.30103 
1704 Nat. num. 9,23140 

45303 
90 o 


Nat. Si. Sun's mer. alt. 3o00 7 go o Sun's meridian alt, 


60 © Latitude. 


The latitude by computation, coming the ſame with the latitude by ac- 
count, ſhews that the latitude by account was right. From the fore 
going examples it is plain, that the operation is the ſame, whether the 
jun hath north or ſouth declination. And it will be the ſame whether 
the ſhip is in a north or ſouth latitude. It is alſo clear, that when tne 
ſun has no declination, the ſecant, rejefting the index of the latitude, 1s 
the log. ratio. 


EAAMEPLE V. 


Wanting to go through the N. Channel among the Maldives, and by 
account being in latitude 5? 40 N. the declination being then 22% 47 N. 
at 7 H. 25 M. 40 S. A. M. the true altitude of the ſun's centre was 29 
go, and at 10 H. gi M. 48 S. A. M. it was found 637 40. Required 


t he ſhip's true latitude ? 
Times 


1, 


In 


er 
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. . . 
Times 10 31 48 
7 25 40 
Elap. T. 3 6 8 
TEL I. 2-28 
3 1 80 


True T. 1 28 26 
Ti. per. W. 1 28 12 


Wat. flow o © 14 


Alt. Nat. S. Lat. by ac. 7 40 


63* 40“ 89629 Declin. 22 47 
22 30 38268 
Log. ratio 
5135 Its log. 
Its log. in col. of I elap. time is 
Ho M. s. 
3 1 30 


Its log. in col. of riſing is 
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o, oog o 


0.03528 


0.03918 
4,71058 
0,40308 


9115344 


3,36709 


Log. ratio 0,03918 


6728 Nat. num. 


382791 


90 oo B8962g — Nat. Si. gr. alt. 
Mer. alt. 74 29 
96351 N. S. Sun's mer. alt. = 74 29', 
Zen. diſt. 15 31 N. 
Decl. 22 47 N. 
Lat. in 7 16 north. 


N. B. As the tables are only calculated to go ſeconds, the log. for 
any intermediate ſeconds is found by taking the difference between the log. 
next greater and next leſs; and ſaying, as go ſeconds is to that difference, 
o is the given ſeconds to the difference of the logarithms ; or, if it be any 
even part, take ſuch a part of the difference, and apply it to the next leſs 
logarithm ; but in theſe operations a few ſeconds are not regarded. 


Srconp Ortenation. 


Lat. 7 16' 0,00350 
Dee. 2 o, og 328 
Log. ratio o, 03878 
Ho M. 8. 4,71058 
S328 0,40368 
1 33 © | n. M. & 
* — — 3 1 30 515304 
True time 1 28 go 
3.86709 
Not. Si. gr. alt. 89623 Log. ratio o, og8 78 
6735 Nat. num. 
Log. 3,8281 


N. S. Sun's mer. alt. 96358 = 74 29. IIence the lat. in is 35 16 N. 


The latitude laſt found, agreeing with that uſed in the operation, it may 
be taken as the true latitude ; and the operation is repeated with very 
little additional trouble, few alterations being neceſſary, Hence it is 
plain, that if you are miſtaken in the latitude by account, yet by repeat- 
ing the work two or three times, making ule of the latitude laſt found in 
the next operation, it will at laſt diſcover itſelf to be true, by being equal 


* laſt ſuppoſition, which evidently ſhews the excellency of theſe 
ables, In 
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In the former examples we have conſidered both altitudes taken at the 
fame place or ſtation ; but as that is ſeldom the caſe at ſea, the neceſſary 
correction for any alteration of ſtation may be readily made as follows ; 

a He M. 

Suppoſe the Grit altitude in the forenoon, at — 10 26 

The ſecond altitude in the afternoon, at 2 h. 43 m. 14 43 
Difference of longitude made is go miles W. equal to 88 


— 


14 41 
10 26 


— — 


Subtracted is the elapſed time — 4 15 


If a ſhip has been ſailing to the eaſtward, the above two minutes muſt 
be added; but unleſs the difference of longitude be conſiderable, it is not 
worth notice, as it will make a very inconſiderable error in the latitude. 

Again, if the ſhip fails or makes towards that point of the compaſs 
which the ſun bears upon, ſhe muſt raiſe the ſun's altitude as many min- 
utes as the miles ſhe has run towards it; therefore the miles run towards 
the ſun muſt be added to the firſt altitude; but if failing from the ſun, 
the ſame muſt be ſubtracted ; if they are but few, they are not worth 
minding ; and then the ſeaman may make a very good eſtimation by look- 
ing at the log-board only, who, by that, will be able to aſcertain the dil. 
tance ſailed to, or from, the ſun, between the oblervations, which will be 
of ſufficient exactneſs in the practice of navigation; and if the ſhip makes 
an angle with the ſun's bearing, it may be readily found by the table of 
difference of latitude and departure, and then either add or ſubtract, ac- 
cording as the caſe requires; as may be ſeen in the following examples, 
which are inſerted for the benefit of thoſe who require a greater degree of 
accuracy. 


EXAMPLE VI. 


Suppole a ſhip from the Bay of Biſcay, bound to the Engliſh Chan- 
nel, in a briſk gale running N. by E. 4 E. per compals, at the rate of 9 
knots per hour, at 10 H. o M. A. M. per watch ; obſerved the ſun's al- 
titude 13 18' bearing South 4 E. by compals, and at 1 H. 40 M. P. M. 
per watch, the ſun's altitude again was found 14? 155, the latitude by ac. 
count being 49* 17 N. and the ſun's declination 235 28 S. Required 
the true latitude ? 


The Correction to the Firſt Altitude. 


The time of the firſt obſervation is 10 H. o M. A. M. and of the ſec- 
end 1 H. 40 M. P. M. the elapſed time is g H. 40 M. and the rate of 
lailing is 9 miles per hour; then ſay, by the Rule of Three, as 1 H. is to 
9 miles, 10 is 3 HI. 40 M. to gg miles, the diſtance run in the elapſed 
time. 

Again, the ſun's bearing at the firſt obſervation is ſouth 4 E. the oppo- 
ſite point to which is N. 4 W. or 4 point, and the ſhip's courſe during 
the elap. time is N. by E. 4 E. 14 points, ſo the angle of ſhip's courle 
with the ſun's bearing is 2 points, 

Now 


Le 
De 


Lat 


THE LA 
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Now in the table of difference of latitude and departure, to the courſe 


1 points, and diſtance gg, the difference of latitude is 29, and the ſhip 
| ils from the ſun : therefore from the firſt obſerved altitude 135 18' take 


. 205 the remainder 12 49“ the firſt altitude corrected, which is to be uſed 
b in the operation, as follows : 

3 Let the circle repreſent the 
2 compaſs N, 8, E, W, and A 
* the ſhip's place. Take the 
1 ſhip's courſe N. by E. + E. or 
0 14 point, and ſet it off from 
15 the north towards the eaſt ; 
15 take the ſun's bearing S. 4 E. 
ſt or 3 of a point, and ſet it off 
ot from the ſouth towards the 


| eaſt ; the oppoſite point is A 
als C, NA W. then will G AC 


in- be the angle the ſhip has made 
rds during the elapſed time, which 
un, angle being ſet off from the 
rth north (or meridian) to the eaſt, 
Ok- will be the true courſe the ſhi 

dil. has made from the ſun, as the 
be angle BA D. From A to D 
kes ſet off 33 miles, the diſtance 


of filed in the elapſed time, from 
D draw a line parallel to the 
E. and W. to cut the north or 


the firſt altitude. 


Zen. Giſt, 


Declination 29 28 8. 


Lititude 48 57 N. 


meridian line at B, then A B will be the 


| dificrence of latitude 29 miles, that the ſhip has failed from the ſun du- 
ring elapled time; which being ſubtracted from the firſt altitude leaves 
the firſt altitude 12% 49' which is to be uſed in the operation. Had the 
ſhip failed towards the ſun, the above 29 miles muſt have been added to 


M6. 4 Alt. Nat. Si. Lat. 49* 17' 0, 18554 
Times 10 0 0 14 15 = 24615 Decl. 23 28 0©,03749 
1 40 © 12 49 = 22185 —m.— 
Log. ratio o, 220g 
Ela, T. 3 40 o Diff. Nat. Si. 2430 Its log. 3:38 561 
11 Its log. 0,33559 
$TLT. 130 © comp 
o 10 O Time correſponding to 3:94423 
1 40 © Its log. in col. of riſing is 3:97170 
Log. ratio — o, 2230 
90 o 5606 Nat. num. of 3, 74867 

17 35 24615 


72 25 S8. Nat. Si. M. Alt. 302212 > 35 


But 
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account, the work muſt be repeated, 


But as the latitude by computation differs conſiderably from that by 


Latitude 48˙ 57 = , 18262 
Declination 23 28 = 0.03749 
Log. ratio 0,22011 


n. M. s. Diff. N. S. 2430 Its log. 3.38561 


1 Its log. 0,33559 

o 10 o Time anſwering to 3:94131 

go © 1 40 o Its log. in col. of riſmg 3,9770 

17 37 Log. ratio _ 0,22011 

Zen. diſt, 72 23 8. 5644 Nat. num. of 37510 
Declina. 23 28 8. 24613 


Tr. lat. 48 55 N. 30259 Nat. Si. mer. alt. 17 g7'. 
This latitude differing only 2 miles from that uied jn the computation, 


it may be depended upon as the true latitude, 4 


EXAMPLE: II. 


A ſhip failing N. E. 4 E. by compaſs, at the rate of 9 knots an hour, 
at o H. 31 M. 40 S. P. M. per watch, I found the altitude of the {un's 
lower limb 289 20 above the horizon of the ſea, the eye being elevated 
29 feet above the ſurface of the water, and the ſun's bearing by compals 
being at the ſame time S. by W. and at 2 H. 58 M. 20 S. P. M. by watch, 
the altitude of the ſun's lower limb was 167 41 above the horizon, the 
eye being elevated as before, and the latitude by account, at the time of 


the laſt obſervation, was 48˙ o' north, and the declination 19* 17' ſouth, 
4 ; 3 17 


Required the true latitude at taking the laſt obſervation ? 
Firſt oblerved alt. ſun's lower limb. 28* 20 Second ditto 16? 41 


Refraction to be ſubtratted 2 3 
Correction for refrattion 28 18 16 38 
Dip of the horizon ſubtracted 4 4 
Apparent alt. 28 14 16 34 
Sun's ſemidiameter added o 16 o 10 
Corrett altitude of ſun's centre 28 30 16 50 


Correction for the firſt Altitude. 


The time of the firſt obſervation o II. g1 M. 40 S. P. M. of the ſec 
ond,211. 38 M. 20 S. P. M. fo the elapled time is 2 H. 26 M. 40 8. 
and the rate of failing is ꝙ miles per hour. Then as 1 H. : 9 miles 3+ 


II. 26 M. 40 S.: 22 miles, the diſtance run in the elapſed time. 


+ 


Again, the ſun's bearing at the firſt obſervation is S. by W. the 


fite point to which is N. by E. or 1 point, 


7 


— 


oppo 
The 


® a => oa. 
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The ſhip's 4 during the elapſed time is N. E. J E. or 41 pts. 
che angle of the ſhip's courſe with the 
ar —— 10 P N. E. by N. Z E. 34 pts. 
In the table of difference of latitude and departure, to the courle 3 
oints, and diſtance 22 miles, the difference of latitude is 17 miles, while 
the ſhip fails from the ſun, | 
Wherefore, firſt oblerved altitude 28% 30 —17 = 28* 13/ the firſt 
correct altitude to be uſed in the operation. 


| He. M. 8. Alt. Nat. Si. Lat. by ac. 482 O 6, 17449 
Times 0 31 40 287 13 47281 Declin. 13 17 0,01176 
2 58 20 16 50 28959 


— Log. ratio 0,18627 
Ela. T. 2 26 40 Diff. Nat, Si. 18322 Its log. 426297 
El. T. 113 20 Its log. from col. of I elapſed time 0, 50232 

1 46 30 In col. of mid. time correſponding to 4,9516 

© 33 10 Its log. from col. of riſing a 301923 

Log. ratio 0, 18627 
Nat. Si. gr. alt. 47281 


9o o 681 Nat. num. of 2.83296 
Mer. alt. 28 40 | 


Nat. Si. mer. alt. 47962 = 28? 40 
Zen. diſt, 61 20 N. 
Decl. 13 178. 


Lat. 48 3 N. 


And as it differs but three miles from the latitude by account, it may 
be taken as the true latitude, 


a Queſtions for Exerciſe. 


iſt, Being at fea in latitude by account g9* 28 N. when the ſun's de- 
clination was 20? 41' N. at 11h. gom. 15s. A. M. per watch, the alti- 
tude of the ſun's lower limb was obſerved to be 68* 18“ 45", and at 12 h. 
26 m. 28s, P. M. it was 70 58', the height of the eye being 21 feet above 
the ſurface of the ſea. Required the true latitude of the ſhip ? 
Anſwer, 39“ 28 N. 


2d, Being at ſea in latitude go? 40 N. by account, at 10h. 17m. gos. 

A. M. per watch, the altitude of the ſun's lower limb was oblerved to be 

17' 43, and at 11 h. 19m. 30s. it was 19? g1'2, the declination being then 

29" N. and the height of the eye ai ft. above the ſca. Required the latitude in 
Anſwer, 50 © N. 


22 2d, Suppale 
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gd. Suppoſe a ſhip at ſea in latitude 4959.34” N. by account, at gh, z5m, 
gos. by watch, the altitude of the ſun's lower limb was 19? 24“, bearing 
by compals S. by E. 4 E. and at 12h. 54m. 10s. his altitude was 21? 43˙1, 
the declination being then 19? go' S. the height of the eye 20 feet above 
the ſea, and the ſhip's courſe by compaſs was E. 4 S. at the rate of ) knots 
per hour. What was the true latitude ? Anſwer, 47 24˙ N. 


bk 


4th. At 11h. 28m. 20s. A. M. per watch, the altitude of the ſun's 


lower limb was 280187, the ſun bearing then S. by W. by compals. s 
At 2h. 58m. 20s. P. M. his altitude was 16* 407, the height of i 
the eye 20 feet, his declination being then 19* 17 N. and the lati. F 
tude then by account 47 o' N. the ſhip's courſe during the elapſed 
time was N. E. with her larboard tacks on board, failing at the rate of 
6 knots, and made half a point lee-way, What latitude was ſhe in when 
the laſt altitude was taken ? . Anſwer, 489“ N. 1 
By the ſhip's courſe per compaſs is to be underſtood, its courſe made 4 
good, lee-way, if any, being firſt allowed, or the courſe by compaſs, cor- D 
rected for the lee-way only, but not for the variation. Had the variation 1 
of the com paſs been applied, both to the ſhip's courſe and the ſun's bear- 
ing. it would not have made any difference in the operation or reſult, as the 
angle formed by them will always be the fame, whether they are both eſti. 0 
mated by the compaſs, or when the variation is allowed on both, 
. M 
This method of finding the latitude is of excellent uſe, ſince there are 
ſo many circumſtances at ſea, which deny the opportunity of having the 
ſun's meridian altitude; and as the knowing the true latitude is of the 
greateſt conſequence, eſpecially in going into the Engliſh channel, &c. 1 
where there are frequent obſtructions of clouds, every ſeaman ought to be by 
ready at determining his latitude, by this method, whenever an opportu- 1 
nity offers, leſt he ſhould not ſee the ſun upon the meridian. D. 
T 
NorTer.-—The nearer to noon the obſervations are taken, the better; 
provided the elapied time be not much leſs than half the interval of time, 0! 
when they are both taken on the ſame fide of noon, nor much greater than 
once and half the greater interval, when taken on different ſides of noon, \l 
tir 
tue 
To the 
bel 
eni 
yo 
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To find the LATITUDE by one ALTITUDE of the Sun, having 
your Watch previouſly regulated, 


| RULE. 
DD together the co-ſine of the latitude by account, the co-fine of 
the declination, the logarithm in the column of rifing correſponding 


ö to the time from noon when the obſervation was taken, rejecting 20 in the 
5 index; the natural number of the remainder added to the natural fine of 
t the obſerved altitude will give the natural fine of the meridian altitude 
, from which the latitude may be obtained by the common rules, 

8 EXAMPLE I, 

: Being at ſea in latitude 49* o' N. by account, when the ſun's declina- 
tion was 20* S. at 11 h. 28 m. per watch well regulated. The ſun's alti- 
tude was 19? 41” to the ſouthward of me. Required the true latitude ? 

0 lat. 49 50 Co- ſine 9.809597 Mer. alt. 20 

* Decl. 20 0 Co- ſine 9.97299 Zen. diſt. bg 57 N. 

* Time from noon o h. 92m. Log. riſing 2.98820 Decl. 20 08. 

= 

ie 590 Nat. num. 2.77076 Latitude 49 57 N. 

th Obſ.alt. 19 41 Sine 33682 - 
Mer. alt. 20 3 Sine 34272 

rd 

* EXAMPLE II. 

be At ſea in latitude by account 60 N. when the ſun was on the equator 

be at 1 h, om. P. M. per watch well regulated. The ſun's altitude was 289 5g" 

to the ſouth of me. Required the latitude ? | 

Us Lat. 60 N. Co- ſine 9.69897 Mer. alt. 30 © 
Decl. o Co- ſine 10.0000 Zen. diſt. bo o N. 
Iime from noon 1 h. log. riſing 3.38433 Derl. 0 6 

EY 1702 Nat. num. 3.23140 Lat, bo ON. 

we Obſ, att. 28 53 Sine $74 a hi Mocha — 


Mer. alt. go o Sine 50006 


\ 
NOTES, 


1. In the late editions of H. Moore, he gives rules to determine the 
time and latitude by the ſame oblervation, which is impoſſible ; for the lati- 
tude cannot be found by a ſingle obſervation without you know exactly 
the time of taking it: therefore, to make uſe of this method, it would be 
belt to regulate your watch by an altitude obſerved in the morning or ev- 
ng, and then take another obſervation as near noon as poſſible, by which 
ou may determine your latitude by the above method. P 
2, I 
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2. If the latitude by computation differs conſiderably from the latitude 


by account, it is beſt to repeat the operation, uſing the latitude laſt found 7 
inſtead of the latitude by account. } 

3. The change of altitude found by the rules given by H. Mooxe is me 
always equal to the difference between his ſuppoſed meridian altitude and {h 


the obſerved altitude; thus, in Ex. 1. page 217, Ed. 10. the ſuppoſed wi 
meridian altitude is 197 20%, the oblerved altitude 19? 41', their difference 
is 21”, and his rule gives 21” to be added to the obſerved altitude 192 z1' tg 
obtain the true 20? 2”, as in page 218 of the ſame work, In this example 
the ſuppoſed meridian altitude is leſs than the obſerved altitude, which is 
impoſſible, (except the ſun comes to the meridian below the pole,) had ih © 


that not been the caſe the latitude by calculation would have been the ame ” 
as the latitude by account, as in Example 2 and g, of the ſame work, * 
4. As in uſing the preceding method it is neceſſary to regulate your 2 
watch, the following method may be uſed, which is ſimpler than that giy. I 
en in page 225, as it faves the trouble of finding the zenith diſtances.— c 
This rule has often been given before in other authors, 1 
10 | | 
11:11 Ts regulate a Watch. 
DD together the latitude, the corre& altitude of the ſun's center, and . 
the polar diſtance ; from the half ſum ſubtract the ſun's altitude and 4 
15 note the remainder.— Then add the co- ſecant of the polar diſtance, the &. f 
| | cant of the latitude, (rejecting the indexes,) the co- ſine of the half ſum, and i 
K | fine of the remainder ; half the ſum of theſe four logarithms ſought in the 5 
| 6 table of fines will correſpond to the hour of the day in the hour columus, 0 
| | th 
i | 
þ EXAMPLE.—(See page 226, Ex. 2.) f 
9 Given latitude 31 go' N. ſun's declination 6* 55' S. ſun's cor: 
i \ central altitude 13* 41. Required the time of oblervation ? 
tj 1 | } Sun's altitude 13417 7 
113! BB Latitude 51 30 Secant 0.20585 qu 
i FT Polar diſtance 96 55 Co- ſecant 0.00317 | 
T3, I tio 
| | | | Sum 162 6 Ire 
$19: | | 
} | 5 Half ſum 81 3 Co-ſimne 9.19192 1 
N (1:1 2 ſum leſs ſun's alt. 67 22 Sine 9.96529 
| | 1 f Sum )19.36615 if 
11. 3 5 en 
i | , | Hour 3 50 32 P. M. Swe 9.68307 th 
1 1 or 8 9 28 A.M. an 
my 751 5 
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To find the Latitude by the Meridian Altitude of the Moon: 
ind * latitude may be found by the Moon's Meridian Altitude more 


accurately than by any other method except by the Sun, The com- 
mon rule for working the obſervation is lengthy ; but may be conſiderably 


2 ſnorteued by the following approximation, which will give the latitude 
led within 2 or 3 minutes and nearer when the altitudes are great, 
= To find the true time of the Moon's paſſing the Meridian. | 
ple In 6th page of the Nautical Almanac, find the time of the Moon's 
bi coming to the meridian of Greenwich for one day earlier than the lea ac- 
an count and note the difference between this time and the time of her com- 
"mw ing to the meridian the next day, With this daily difference enter the 
wp column of Table I. adjoined, and againſt the ſhip's longitude in the 
TR de column is a number of minutes to be added to the above time of pal. 
if ing the meridian when in Weſt longitude ; but ſubtracted in Eaft ; the 
2 ſum or difference will be the true time of the Moon's paſſing the meridian 
of the ſhip, 
To find the Moon's Declination. 
Find the time-of her coming to the meridian as above ; turn the ſhip's | > 
1 longitude into time, and add it thereto if in Weſt longitude ; but ſubtratt ; f 
Py } it in Eaſt, and the ſum or diflerence will be the time at Greenwich. Take i | 
I out the Moon's declination from page 6th of the. Nautical Almanac for 1 
i 5 the neareſt noon and midnight and note their difference, if of the fame ö 
1 name, but ſum, if of diſlerent names: Then add the prop. log. of this i 
i th aiference or {um to the prop. log. of one quarter the time at Greenwich 7 
2 (from which 12 hours muſt firſt be ſubtracted, when greater than 12) k 
the ſum is the prop. log. of the correction, to be applied to the firſt de- 
clination, additive, if the declination is increaſing ; ſubtraftive, if de- 
oy" creaſing, 


NOTES. 


it. When the difference of declination is more than 30 it cannot be found in the 


Table-of prop. log. in which caſe, you muſt take its balf and uſe it and double the 
quotient, 


zd. When the correction of declination is ſubtractive and greater than the declina- 
tion itſelf, the difference will be the true declination; but it will be of a different name 
from the firſt declination. 


Ileving the Moon's Declination and Meridian Altitude, to find the 
Latitude, TT 


To the obſerved altitude of the moon's lower limb add 12 minutes, but 
if her upper limb was obſerved, ſubtract 20 minutes; with this altitude 
enter Table II. adjoined, and take out the minutes correſponding, and add 
thereto which will give the correct central altitude; with this altitude 
and the moon's declination, found as above, the latitude may be found as 

Ty by a common meridian altitude of the ſun; 


R | TABLE 1. 


© I — — 2 


NEW METHOD OF FINDING 


Decl. at noon 21 42 — Add num. tab. II. 43 

True decl. 23 10 N. M's. true alt. 40 48 
M's. zen. diſt, 49 12 8. 
M's. decl. 23 10N. 
Latitude 26 23. 


6. 463. G2 +42 Wb — PER „ — 
ho . - 


TABLE 1 | TABLE 11, 
Correction of moon's ali 
5 PROPORTIONAL PARTS. tor Par. and Refrac 
Long] 40 43] 46 | 49] 2555861 6467 fg N alt Cor: 
e Bras Ms, « CB» lin. Deg. Min, 
. GY A} of «of © T3 37S Tan 
% . ule o oe 1 © 11 | 52 4 3 
20 n 4 N Sj Rf $3 4.4 12 52 || 53 | 34 
P4414 4 45151945 Yun 
14S 5s ji 0 1 17 15 | 52 Pf. 
60. ©» e 9 ; IHR. 2b] $f 9 2 16 5257 31 
bo 7 7 383 8] gf 9 10} 10f 110 11 7 | 52 |] 58 | 30 
185259 2 
70 | & B 9 10] 10] 11 11] 12] 12] 19' 9 43 63 ir 
80 9 10 10] 11] 12} 12] 19] 13] 14] 15 20 | 51 
90 | 10] 110 12] 12] 13] 14] 14] 13] 16] 17 27 57 Tis 
100 | 117 12] 13] 14] 15] 25 16] 17 18} 19 22 | 5x || 62 256 
110 | 12] 12} 14] 15] 16} 27 17 19} 20f 20 23 | 5x j} 63 | 26 
1 ; 24 | 50 || 64 | 25 
120 | 19] 14] 15] 16} 19] 18 19] 20| 210 22 25 50 65 24 
180 | 14 4 17] 18} 19] 20| 21] 221 29} 2 26 | 50 || 66 23 
140 | 16] 17] 18] 10 20] 22| 22 24| 25 26 " 49 — 22 
150 | 17] 18] 19] 20} 220 29] 24] 23] 27] 28 29 E 69 ns 
160 | 18] 19] 26| 22} 29|'25] 25} 27] 28 30, 39 | 48 || 70 | 19 
170 | 19] 20 22] 23] 25] 26] 27] 29] gol 32 zz [42 Þ] 71 (os 
i8 | 20| 2-] 29! 25] 26] 28] 20] gil 3234 32 47 7217 
III Inn ⁰V———— 3 737 
EXAMPLE I. 3446 74 16 
OR, 7, 1890, Sea account, in long. 800 E. meridian alt itude 35 46 75 15 
of moon's upper limb was obſerved to be 40? 25 to the north- 36 | 45} 76 | 14 
ward. Required the true latitude ? 37 | 45 I 77 | 13 
. O g. 7, Sea account, is Oct. 6, by Ephemeris, on which day 38447812 
the moon paſſes the meridian at 15 h. 4 m. and the next day at 39 | 44 79 1 
15 h. 53 m. differing 49 m. In table I, under 49 and oppoſite 40 | 43 || 89 | 10 
the long. 80? is 11, which ſubtracted from 15 h. 4 m. leaves PP 42 81 7 
14 h. 53 m. the true time of paſſing the meridian. 4242 82 3 
M. paſſes mertd. 14 53 Oct. 6, at noon M's Decl. 21 42 N. 4341 83 
Ship's l. 80% in ti. 5 20 Midnight 23 32 44 4084 6 
? : — — : — 45 ; 40 83 5 
Ti. atGreenwich 9 33 Difference 1 50 46 39 86 | 4 
One quarter part 2 24 P. log. og69y M's ob. alt. u. I. 40 25 = 2 88 . 
Diff, of decl. 1 50 P. log 2139 Subtra& 20 49 37 8 | 1 
Corr. of decl, 19 23! 3108 oO 5 r 


= 
| CEETER. On -4 cow | 5 
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Nov. 21, Sea account, in long. 60? W. obſerved the meridian altitude 
of the moon's lower lunb 60? o' to the ſouth of me. Required the true 
latitude ? 

Nov. 21, Sea account, or Nov. 20, by Ephemeris, the moon paſles the 
meridian at 3 h. 54 m. the next day at 4 h. 54 m. differing 1 hour or 60', 
in Table I. under 61, and oppoſite the longitude 60? is 10* which 
added to g. 54, gives 4 h. 4 m. the true time of the moon's paſſing the 
meridian. m. 


) paſſes the meridian 4 4 Nov. 20, at noon, ) decl. 29 9 N. 
Long. 60˙ W. in time 4 0 Midnight 25 49 
Time at Greenwich 3 Variation 1 20 

D Obſ. alt. L. L. Go Oo 
One quarter 2 1 P. log. 1725 Add 12 
Variation) decl. 1 20 P. log. 9522 


60 12 
Correction of declin. o 54 P. log. 5247 Numb. Tab. II. 28 
Dec. Nov. 20, at noon 27 9 1 


True decl. at time of obſ. 26 15 N. Þ True alt. bo 40 
Zen. diſt, 29 20N, 
Dec. 26 15 N. 
Latitude 55 35 N. 


To find the Latitude by the Meridian Altitude of a Planet, 


In page 4th of the month of the Nautical Almanac take out the time of 
the planet's paſſing the meridian on the day neareſt to that day on which 
the obſervation was made; this will be nearly the time of paſſing the me- 
ridian of the place of obſervation. 

Turn the ſhip's longitude into time and add it to the time of paſſing the 
meridian, when in Weſt longitude, but ſubtract it when in Eaſt longitude, 
the ſum or difference is the time at Greenwich, nearly. 

Take out the planet's declination for the days which immediately pre- 
cedes and follows the day of obſervation, and note the difference ; then fay, 
as 6 days is to this difference, fo is the number of days and hours difference 
between the day firſt taken from the Ephemeris and the time of obſervation 
at Greenwich: to the correction of declination, which is to be applied to 
the declination firſt marked in the Nautical Almanac, additive, if increaſ- 
ing. ſubtractive, if decreaſing. | 

From the obſerved alt. of the Planet ſubtraft 4 minutes for dip, ſubtract 
allo the refraction and the remainder will be the correct altitude, from which 
and the declination we may find the latitude as for an obſervation of the ſun, 


EXAMPLE 


. 
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EXAMPLE. 


Dec. 23, 1800, Sea account, in long. 702? W, Jupiter paſſed the meri. 
dian to the ſouthward of me, his altitude, being obſerved, was 459 20, 
Required the true latitude ? ; 

Dec. 2gd. Sea account, is Dec. 22, by the Ephemeris; now Dec. 19, by 
the Nautical Almanac, Jupiter paſſes the meridian at 14h. g1' 

To this add the longitude 70˙ W. in time 4 40 


Time at Greenwich Dec. 22, 19 11 
Jupiter's declination Dec. 19, 19 55 
| 1 20 4 


_—_—_— 


| Difference . 9 

Then fay, if 6 days give 9 minutes difference, what will gd. 19 h. give, 
(or 34 days, which is the time elapſed from Dec. 19, to Dec. 22d. 19 h.) 
The anſwer is 6 minutes, which added to 19? 55, becaule the declination 
is increaſing, gives 20. oi, the true declination at the time of obſerva. 
tion. 

Jupiter's obſerved altitude 45? 200 

Sub. 4 for dip, and 1 for refraction 5 


True altitude 45 15 
Z en. diſt, 44 45 N. 
20 ON 


Declination 


True latitude 64 46 N. 


Or Tus PAR ALL AX. 


ARALLAX is the difference between the altitude of the ſun, moon, 

or ſtar, and the altitude of the ſame object ſeen at the ſame time from 
the earth's ſurface ; or it is the angle the earth's ſemi-diameter would ap- 
pear under by an obſerver placed at the ſyn, moon, or ſtar. 

The parallax of the heavenly bodies are greateſt when in the horizon, 
hence called the horizontal parallax ; that of the moon's is ſet down in the 
Nautical Almanac for every noon and midnight, and lies between 54' and 
62” ; the parallax diminiſhes according to the altitude of the object until 
it comes to the zenith, where it is nothing; the difference of the elevation 
of objects is called the parallax in altitude, and it is eaſy calculated by fay- 

| ing, 


don, 
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2on, 
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OF THE PARALLAX. 1 


ing, as radius is to the horizontal parallax, ſo is the co- ſine of the altitude 
to the parallax in altitude: now, as all objects are depreſſed by their par- 
allax, ſo they are elevated above their true altitudes by refraction. 


Nu. 
Fae 
EN SRET 
D 2. : "Was D 


Let P T repreſent the earth, T the centre, M) V a part of the moon's 
orbit, D D a part of the ſun's orbit, and the rational as well as A A is the 
lenſible horizon. 

Now, an obſerver at T will ſee the moon in the line) R, when another 
at Pat the ſame time will fee her in the line ) A in the ſenſible horizon, 
and the angle PD T= MT YA) R is the horizontal parallax ſet down 
in the Nautical Almanac for every noon and midnight, and lies between 
54 and 62“; this angle diminiſhes as the object approaches the zenith; for * 
ſuppoſe the moon in the line P q the <qYo=PYT is leis than the 
<A)R=< T) P, ſtill dimmiſhing until it comes to the nenith Z, where 
it is nothing. To find the diminution of parallax in altitude, ſay, as radius: 
is to the horizontal parallax :: fo is the co-ſine of the apparent altitude } 
to the parallax in altitude, | 

The parallax of the moon is greater than any of the reſt of the planets, 
owing to her being neareſt the carth, the vaſt diſtance of the fun and ſtars 
rendering their parallax ſo ſmall, that they are often neglected in nautical 
calculations ; for ſuppoſe the ſun at F or 8, then the < TFP==gqTF is the 
lun's parallax, about 84 ſeconds. 

Having the earth's ſemi-diameter and the parallax of any of the planets, 
their diſtance may be found, by ſaying, ? as the tangent of the parallax } 
15 to the earth's ſemi-diameter in miles?! ſo is radius } to the diſtance. 
Having the diſtance, the parallax is found by ſaying, As the diſtance 5 
5 to radius ?; ſo is theearth's ſemi-diameter } to the tangent of the parallax, 

The earth's ſemi-diameter is 1146 nautical leagues, the ſun's diftance 
from the earth is 27, 809, 344, the moon 69,059, Mercury 10,764,563, 
Venus 20,115,400, Mars 42,372,897, Jupiter 144,635,833, and Saturn 
205 83.603 leagues, | 


To 
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To reduce the $u1's Declination from Noon at Greenwich, 10 the 
OO under any other Meridian. By Table XIV. 


. 


ut. IF / ITH the longitude in from Greenwich, in the top column ex. 
preſſed both in time and degrees, look for that anſwering near. 
ci to your longitude in. | 5 
2nd. Look for the day of the month in the fide column, the number of 
minutes, and ſeconds where that cuts (in the lame col. of your longitude in) is 
either to be added to, or ſubtratted from the declination that day at Greenwich, 
To know whether it is to be added, or ſubtracted, look at the top, and 
under the column of the day of the month you will ſee, add in eaſt, or ſub. 
tract in weſt, (and vice verſa) which having done will give the true decli. 
nation for the noon at the place of obſervation. 


SAAMT LE 


Required the true declination, October 10, 1800, Sea account, in longi- 
tude 52* E. of Greenwich. 
Sun's decl. Oct. 10 at Greenwich 69 99 30 per Ephemeris. 
Varia. of decl. per tables Oct. 9 
and long. 527 eaſt gives 


True decl. Oct. 10, in long. 52 E. 6 36 15 


© 3 1; to be ſub. in eaſt long. 


To reduce the Sun's Declination from Noon at any Meridian, to any 
other Time under that Meridian. 


RULE. 


1ſt. With the time from noon in the top of the column, look for that 
an{wering neareſt to this time. 

2d. Look for the day of the month in the ſide column, the number of 
minutes and ſeconds, where that cuts (in the ſame column of the time 
from noon, is either to be added to, or ſubtracted, from the declination 
that day at Greenwich, noon. 

To know whether it is to be added or ſubtracted, look at the top, and 
under the column of the day of the :nonth, you will ſee add afternoon, 
or ſubtract before noon (and vice vera) which you having done, vill 
give you the true declination for any time differing from noon, 


TAME LE 
Required the ſun's true declination October 10, 1890, Sea account, at 

8 H. 21 M. in the forenoon, in longitude 52% eaſt of Greenwich ? 
Variation of decl. OR. 10, per table in long. 52 E. ſub- 


tract in eaſt longitude ions _ o 315 
Variation of Decl. for 3 h. 39 m. from noon Oct. 10, per je 6 
tables to be lubtracted before noon, - 3 
Sum of variations ſubtract — — o 6 41 


Sun's declination per Naut. Al. Oct. 10, at Greenwich 6 39 30 


True decl, O. 10, in long. 52* E. at 8h. 21m. A. M. 6 32 495: 
EXAMPLE 
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EXAMPLE I 


Required the ſun's true declination, May 9, 1800, Sea account, at 5 h. 
30 m. P. M. and in longitude 35 go' welt of Greenwich ? 
Varia, of declination May g, in long. 359 go' welt } H. M. s. 
Add in weſt longitude 1 
Via. of decl. for 5 h. gom, from noon May q, per tables 0 3 85 
to be added afternoon, | 


Sum of Varia. Add, or correction of declination o 5 33 
Sun's declination May 8, per Ephemeris 17 5 59 
Tr. decl. May 4, long. 35. 30 W. at 3 h. gom. P. M. 17 11 32 


The above method will give the ſun's declination ſufficiently correct for 
all nautical purpoſes ; but thoſe who wiſh to come to the greateſt degree 
of exattnels may uſe the following method. 

Tum the ſhip's longitude into time by Table XIX. and add to it the time 
per watch, if the longitude be weſt, but ſubtract it if the longitude be eaſt, 
the ſum or difference will be the time at Greenwich, which call the redu- 
ced time, 

Look in the Nautical Almanac for the given day, and in page ad of the 
month ſtands the ſun's declination. 

If the reduced time be in the morning, take the difference of declination 
between the noon before, and the noon after, the reduced time, 

Then fay by the Rule of Three, 

As 24 hours: is to the daily difference of dechnation } } ſo is the redu- 
ced time 4 to a number of minutes and ſeconds, which being added to the 
declination the noon before, if it be increaſing, or ſubtracting it, if decreaſing, 
the ſum or difference will be the declination at the ſhip, 


Note. Although the time uſed in the Nautical Almanac and ſea ac- 
count differ one day from each other, yet the ſun's declination is marked 
the ſame for the fame day of the month both in the Ephemeris and Epito- 
me, The reaſon of this is, that all the numbers in the Nautical Almanac 
are marked down for the beginning of the day; but the declination requir- 
ed by mariners is for the end of the ſea day: thus, if a perſon was finding 
his latitude from an obſervation made at the end of the 2 day, Oct. 10, he 


ſeeks the declination marked againſt Oct. 10, although the real ſea time is 
OR. 10th. 24 h. or, Oct. 11th. o h. which is the ſame as OR. 10th. oh. by 


Ephemeris, conſequently the declination muſt be marked the ſame in both 
lets of tables, 


To 
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To find the apparent Time, and thereby regulate the going 
and Firſt, by Equal Altitudes of the Sun, 


T the time when the watch ſtands in need of being regulated for the 
f Se intended, let the ſun's altitude be taken at any converi. 
ent time in the forenoon, 2, g, 4, or 5 hours diſtant from the meridun. 
Set down the altitude with the correſponding time exactly (the index he. 
ing already ſet to the morning altitude :) note down the time of the ſame 
altitude in the afternoon ; half the ſum of theſe two times is the apparent 
time ſhewn by the clock or watch when the ſun was upon the merid{»y 
of that place. But it muſt here be obſerved, that, if the change of decli. 
nation be conſiderable during the elapſed time, it muſt be allowed for, by 
adclinig the difference to, or ſubtracting it from, the ſecond altitude, acccrd. 
ing as it is increaſing or decreaſing. - Leſt- that an altitude taken in the 
forenoon cannot by the interpoſition of clouds have a correſponding one in 
the afterr.con ; it is therefore proper to take ſeveral in the forenoon in order 
to ſecure a correſponding one in the afternoon. And, if ſeveral equal al. 
titudes can be taken on both ſides of the meridian, it will be beſt to find the 
noons for each pair, and the mean of all the noons thus found for the true one. 
When there is reaſon to believe that the watch gains or loſes confiders- 
bly. other ſets of obſervations may be taken on ſucceſſive days, whereby the 
daily variation may be found and allowed for ; by which means the artiſt 
will have little more to do in finding his longitude by obſervation, than to 
reduce the obſer ved diſtance of the objects to the true diſtance of their cen- 
tres; the ſhip's time being ſhewn by the watch previouſly regulated, 


of the Watch, 


EXAMPLES: 


May 20, 1796, ſuppoſe that at 8 h. March 18, 1796, in ht. 49? N. 


40 m. in the forenoon, and g h. 16 m. 
afternoon by watch, the fun had equal 
alt:tudes, and the going of the watch 
be required ? 


ſuppoſe at 8 h. 10 m. 58s. forenoon, 


and at g h. 38 m. 945. you have equal 


altitudes of the ſun. Required the 
going of the watch ? 
The diſtance of the time from noon 


H. M, When the firſt was taken is gh. 49 m. 
Now add together 12 © 28s. doubled is 7h. 38 m. 4s. and 
DX Of N 8 430 the daily decreate of declination at 
3 16 this time is 23 m. 418. 
- Now: as 24h. $ 2 m. 418. :! 
2)23 56 7h. 38 m. 45. } Jm. 
Hence the index of che quadrant 
+ gives noon per watch 11 58 - muſt be {et 74 m. forward on the 
True noon — 12 © arch, to correlpond with the mom. 
ing altitude, whence the watch will 
Watch flow _ 2 be found 4 m. 46 s. too faſt. 
Licre it is ſuppoſed that the ſhip is lying by, or makes no way through 


the water; but 1“ ſhe is failing to or from the ſun, proper allowance must 
be made for her run, during the elapſed time; but the following metnocs 


of bndiig te time will aniwer every purpoſe at ſea. 
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To find the apparent time by the Sun's Altitude, 


The firſt of the methods here given, is rather the ſimpleſt, as it does 
not require che uſe of the table of natural fines; it is allo ſimilar to the 
rule given for working an azimuth, ſo that by making uſe of this method 
we need only burthen the memory with one rule for both problems. This 
method is a little ſimplified by means of the table of hours, added to the 
table of Log. Sines. In uſing the table of hours it ought to be noted, 
that, if the co-fine of the number is marked at top, the name of the hour 
either A M. or P. M is allo to be found at the top, and the contrary. 
This method of finding the apparent time 1s as follows. 

Find the ſhip's latitude and longitude by account at the time of obſer- 
vation by carrying the reckoning: forward to that time. With a Quadrant 
well adjuſted take the altitude of the ſun's lower limb, to which add 12 
minutes (for ſemi-diameter and dip) and, ſubtracting the refraction, the 
remainder will be the apparent altitude, which, ſubtracted from go®, gives 
the zenith diſtance, 

Find the ſun's corrett declination at the time of obſervation, and if the 
latitude and declination be both north or both ſouth, ſubtra& the declina- 
tion from 9oꝰ and you will have the polar diſtance 5 but, if one be north 
and the other ſouth, add the declination to go and you will have the po- 
lar di ſtance. 

Add together The zenith diſtance 

The co-latitude, and 
Polar diſtance into one ſum. 

From half this ſum ſubtract the zenith diſtance, noting the half ſum 
and remainder, then add together 

The log. co-fecant of the co-lat. WP 

Log. co-lecant of the polar Stance | rejecting the indexes, 
Log. fine of half the ſum. 
Log. fine of the remainder, and 

Half the ſum of theſe four logarithms being found among the co-fines, 
correſponds in the adjoined column to the time of day, forenoon or after- 
noon, according as it is marked A. M. or P. M. 


NoTe.—In all theſe examples, for finding the time, the odd ſeconds 
may be neglected in finding the logarithms, taking them for the neareſt 
minute. 


N 


Suppoſe on the gih of May, 1800, Sea account, at 5h. 3om. 328. P. NI. 
per watch, in latitude 99% 54˙ N. long. 25%? W. of Greenwich per 
account, the altitude of the ſun's lower limb was 15? .45 and conle- 
quently his correct altitude 13 54' the true declination being then 
N. Required the time of oblervation? 


== Obſ. 


6 i - . N - a . 
his tz. miles is taxcn instead of the difference between the ienu-Giamcter and dip, 
291 1s ſufficiently ene. 
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Obſ. alt. Sun's-L. L. 15® 45 Lat. 39 54 Sun's Decl. May ꝗth. Sea acc. cr 
Add . 12 From 90 May Sth. N. A. 17 5 59 
— Correct. for 250 zo“ long, 111 5 
15 57 Co-lat. 50 o6 Ditto for Sh. 30 m. from noon 3 52 (0 
Subtract Refraction 3 — r S 1 
— Correct declination 17 11 N. : 
Sun's true altitude 15 $4 From 90 - 
90 8 th 
Polar Diſtance 72 49 at 
Sun's zenith diſtance 74 o6 — 
Comp. of lat. 50 06 Co-ſec. o. 11511 
Pol. diſt. 72 49 Co- ſec. o. 01983 
Sum) 197 01 or 
Z Sum 98 31 Sine 9.99518 
Zen, Dift. 74 06 
Remainger 24 25 Sine 9.61634 4 
2)19.74646 0 


Co-ſine 9. 87323 corteſponding to which in the col. 
-umn P. M. is che true hour of the day Sh. 33m. 288. 
. 


Suppoſe in the forenoon 11th October, 1800, Sea account in lat. 515 90 | 
N. long. 62 E. the altitude of the ſun's lower limb ſhould be found as = 
under. Required the apparent time ? 


—_ 
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| TIMES, |ALTIT, October 11th, 20 H. 21 M. fea account, ſu 
Toa off is October 10 D. 20 H. 21 M. by Ephemeris, | 
e pe} Fre and therefore wants 3h. 39m. of noon Octo- 
j 20 19113 20 her 11th. by Ephemeris. 
20 30 | 14 51 Sun'sdecl.at noon byEph.OQt.11 70 271f¹ 
| Corr. for long · 620 E. ſubt. 345 7 11 ger 
30 61 3040 39 Corr. for time zh. 39“ ſub. 3 26 
Mean 20 21 13 33 Sun's correct declination 6 55 48 
Add 8 8 72 | 90 Th 
13 45 Latitude 51 30 Pol. diſt. 96 55 
Sub. Re fraction 4 - S — 
True altitude — 13 4x Co-lat. 38 30 | 
From — | — 90 ren 
Co-lat, — 38 30 Co- ſecant 0.20585 
Pol. Diſt. — — 6 55 Co- ſecant o. 00317 
Sum) z211 44 
J Sum * — 105 52 Sine 9.98313 
Len. Diſt, — — 76 19 : [ 
| þ Remainder — 29 33 Sine 9.69301 hou 
i 2)19.85516 1 
| , 3 Co- ſine 9.942 58 cot- and 
: reſponding to which in column marked A. M. is the true time of day Zh. gym. 2858. on 
li Time per Watch 2 245 
16 . 
it Watch toe faſt we 
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Here again it may be proper to obſerve that as the day in the Nautical 
Almanac begins 12 hours later than the civil day, and 24 hours later than 
the ſea day 20h. 2 18. makes 8h. 21m. or 21 minutes paſt 8 in the morn- 
ing OR. 11th of the civil day, and 8h. 21m. A. M. Ott. 1ith accord- 
ing to ſea account of time ; therefore the end of the ſea day, the noon of 
the civil day and beginning of the day in the Nautical Almanac are all 
at the ſame time. 


Examples to exerciſe the Learner, 
1. In lat. 36* g9' S. O declination 9? 27 N. the altitude of ſun's low- 


er limb in the morning was obſerved 41 34. Required the apparent time? 
Anſwer, 10h. 39m. 525, 

2. In lat. g6* 21'S. O declination 8? 44'N. alt. © L. L. in morning 

40* 48'. Required the apparent time ? Anlwer, 10h. 38m. 16s. 


3. In lat. 29* 25 N. O declination 2g* 20 N. obſerved alt. of ſun's 
lower limb in the afternoon 14 58. Required the time ? 
Anſwer, gh. 42m. 16s. 


4. Inlat. 3 31 S. Qdeclination 209 03' S. obſervedalt. OL. L. g8* 40 
in the afternoon. Required the time ? Anſwer, 3h. 18m. 48s. 


Oo 


5, In lat. 13* 17 N. © declination 22 10 S. in the morning obſerved 
altitude of O L. L. 36* 25'. Required the time? Anſ. 9h. 17m. 128. 


6. In lat. 21* 36˙ S. ſun's declination 37 37 S. obſerved altitude of 
ſun's L. L. 35˙ 47. Required the time? Anſ. Sh. 29m. 418. 


To find the apparent Time by the Altitude of a fixed Star. 
Correct the obſerved altitude for the dip and reſraction, the dip being in 


general 4 minutes. 
Find the ſhip's latitude by account at the time of obſervation. 
Find the ſtar's right aſcenſion and declination in Table VI. 
Then add together 
Zenith diſtance, 
Co-latitude, and 


Polar diſtance into one ſum. 


From half this ſum ſubtra& the zenith diſtance, noting the half ſum and 


remainder, 
Ihen add together 
Log. co-lec. of complement of the lat. 
Log. co- ſec. of polar diſtance, 
Log. fine half the ſum, and the 
Log. fine remainder into one ſum. 
Half the ſum of thele four logarithms will be the log. co-ſine of half 
our angle, | 
Take out the correſponding time in the column marked P. M. Tab. XX. 
and apply it to the ſtar's right aſcenſion, by ſubtracting it when the ſtar is 
eaſt of the meridian, or adding it when it is weſt of the meridian, their ſum 
or Gfference will be the right aſcenſion of the meridian or ä 
rom 


| rejecting their indexes. 
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From the right aſcenſion of the meridian (increaſed by 24 if neceſſary) 
ſubtra& the ſun's right aſcenſion the preceding noon at Greenwich, taken 
from page ad of the month in the Nautical Almanac, the remainder will 
be the apparent time at ſhip nearly. 

To this time apply the longitude of the ſhip from Greenwich, turned in- 
to time, by adding it when it is weſt, or ſubtracting it when it is eaſt, the 
ſum or difference will be the apparent time of the obſervation nearly by 
the meridian of Greenwich, 

Then fay, as 24 hours is to the daily variation of the ſun's right aſcen. 
ſion, ſo is this time to a number of minutes and ſeconds, which ſubtracted 
from the above time, leaves the correct apparent time at ſhip. 


EXAMPLE 1 


Suppoſe Sept. 9, 1800, Sea account, in lat. 7 45 S. long. 30˙ 18 E. 
of Greenwich, the altitude of the ſtar Procyon, being then E. of the merid. 
ian, ſhould be 28* 16“: Required the true time? 


Star's obſ. alt, 28 16 Lat. by acc. 7 45 St. decl. Tab. XVI. 5 44%. 
Dip 4 Tab. XIII. 90 Add 90 
N 28 12 Ca-lat, 82 15 Pol. Diſt. 95 44 
Re fraction 2 Tab. IX. — — 
Star's true alt. 28 10 
8 90 
Ten. diſt. 61 50 p 
Pol. Dift. 95 44 Co-ſecant 0.08218 
Co-lat, $2 15 Co-ſecant 0.00398 
Sum 239 49 
2 Sum I19 55 Sine 9.93789 


Zen. Diſt. 61 50 
58 05 Sine 9.92881 


Sum 19,87286 


— — — 


Sum co-fine 9.93643 correſponding to which in col- 
umn P. M. is — — _ 4h. 2m. 0% 
Star's Right Aſcenſion 5 
6 
Right Aſcenſion of the meridian 3 
Increaſed by 24 
— 
27 26 81 
Sept. 9th, Sea ace. is Sept. 8th. Ephem. when Sun's Right Aſcen. at noon 11 6 47 
A 
Time at ſhip nearly „ 
Ship's longitude 30® 18” E. in time — 
Time at Greenwich nearly 14 18 $4 
u. M. bs 
Sun's Right Aſcenſion, Sept. $th. 11 6 45 
Sept. gth. 11 10 21 
Daily difference 3 36—Then as 24h. : zm. 368. ! 


1.;h. 18m. to 2m. gs. which ſubtracted from 16h. 20m. 68. the time at the ſhip near 
leaves 16h. 17m. 578. the true time at the ſhip after noon or 4h. 17m. 578. after midnight 


THE TIME AT SEA. 


* 


EXAMPLE 


II, 


Suppoſe April 16th. 1800, Sea account, in lat. 48* 56' N. long. 66,0. 
the obſerved altitude of Aldebaran, when weſt of the meridian, ſhould 


the de 22 24˙. Required the apparent time at the ſhip ? 
by Obſ. alt. of Star 229 24" Lat. by ac. 48 56 s decl. Tab. XVI. 16 6N. 
Dip 4. 90 go 
en- — — a — 
Noa 22 20 Co-lat, 41 04 Pol. dift. 73 54 
y Reſtaction 2 — —— 
True altitude 22 18 
90 
E. z. dig. 67 42 | 
rid. pol. diſt. 71 54 Co- ſecant 0.01738 
Co. lat. 41 04 Co- ſecant 0.13243 ' 
N. 5 
" Sum 182 40 
_ 1 Sum 91 20 Sine 9.99988 
be Len, diſt, 67 42 
Remainder 23 38 Sine 9.60402 
Sum 1980276 
I Sum co-fine 9.90138 correſponding to which in col- 
umn P. M. — — = 4h. 571, 208. 
Star's Right Aſcenſion | 4 24 as 
Right Aſcenſion of Meridian 0 
April 16th. Sea acc. is April 1 5th by Ephe. At noon April 1 5th. Sun's rt. al. 1 33 36 
Apparent time at ſhip nearly 55 
Long. 669 W. in time $ 6 
Apparent time at Greenwich = 


Sun's right aſcenſion April 15th. 1h. 34m. 36s. 
April 16th x 37 18 


in 2 Daily difference 42 then ſay as 24h. : 3m. 428. :: Izh. 
Rn 2 12m. : zm. 538. which ſubtracted from 7h. 48m. 125. the apparent time at the ſhip nearly, 
5 leaves 7h. 46m. 198. the correct time at the ſhip. i 


Note—This method of determining the time by the Stars is certain, 
could a good horizon be obtained ; but as that is not always the caſe, it is 
belt to regulate the watch by the Sun, 
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Another Method of fincing the apparent Time. 
D. 
When the ſun or ſtar's declination, and complement of latitude are bj 


north or both ſouth®, their ſum, but if one be north, and the other ſouth, | 
their difference is the meridian altitude. 


From the natural fine of the ſun or ſtar's meridian altitude, ſubtract the 
natural fine of the true altitude, 
Then add together | 
The log. co-{ec. of the comp. of the lat. 3 C2 
ö 
The log. ſec. of the ſun or ſtar's decl. rejecting their indexe 
and The log. of the diff. of the natural fines into one ſum. 
The ſum of theſe three logarithms, being found in the column of riſing, 
Table XX. the hours, minutes, and ſeconds correſponding to it, will be = 
the true time from the noon when the altitude was taken. 6 
The two laſt examples may be worked by the above method, 
| le 
ENAMPFLE 1. 
May q, 1800, Sea account, at 5h. gom. g2 8. P. M. per watch, in lit. 
tude 39* 84, longitude 25* weſt of Greenwich, by account, the altitug 
of the ſun's lower limb was 15* 45'. Required the time of obſervation? el 
Obf. alt. of ſun's L. L. 15 45 Lat. 39 54 Sun's dec l. May 9, ſea ace. ſt 
Add 12 90 May 8, Naut Al. 17 5 59 th 
: — - Cor. 2 59 long. 1 11 di; 
15 57 Co-lat, 50 06 Cor. Sh. 30m. P. M. 3 57 mi 
Subtract Refraction 3 — F 
— Sun's declination 17 11x n 
Sun's true altitude 15 4 
the 
Co-lat. 50 06 Co-ſecant 0.11511 Inc 
Declin. 17 11 Secant 0. 01983 &o 
Mer. alt. 67 7 Nat. Si. 92243 ] 
Tr. alt. 15 54 Nat. Si. 27396 noo 
— the 
Difference of Nat. Sines 64847 Its log. 4.8 1189 mac 
| 4.9468 3 correſponding to which, in column of ti d 
ing, is Sh. 33m. 30s. differing 2 ſeconds from the former method. thar 
a 241 
ace 
ER AMPLE II. mon 
the ; 
OR. 11, 1820, at Sh. 21m. A. M. per watch, the altitude of the fur a1 
lower limb was found to be 13 3g, the ſhip's latitude being 51* 30 MW; 
. 0 0 0 ; A os Wn, 5 lubſe 
and longitude 62% E. Required the apparent time of obſer vation | 
2 Obſ titud 
of th 
If the ſum exceeds 90% fubtract it from 180, and the ren.ainder will be the mene dia 
altitude. (See the two laſt examples of the ſun.) And it may be noted that when tie prop 


paſſes the meridian to the northward, the zenith diſtance is called north, otherwiſe ſouti 
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Obſ.alt.fun's L,L.13 33 Sh. I. 519 30 Oct. rithd. 20 h. 21 m. Sea account, 
Add 12 90 is Oct. roth 20h. 21m. by Ephemeris, and 
therefore wants zh. 39m. of noon, Oct. 11, 
13 45 Co- lat. 38 30 by Ephemeris. 

4 —— Sun's decl. by Eph. Oct. 11, at noon 7 2 15 


— 


Sub, Refrac. 


oth — Cor, for long. 62% Sub.. 3 45 7 10 
th Sun's true altitude 13 41 Cor. for time 3 39 Sub. 3 26 
True declination 6 55 48. 
the Co-lat. 38 30 Co- ſecant 0.20585 
Declin. 6 55 Secant 0.00317 


Mer. alt. 31 35 Nat Sine 52374 
Tr. alt. 13 41 Nat. Sine 23656 


— — — 


28718 Its log. 4.45875 


es. 


ſing 4.66717 correſponding to which in co!- 
il be umn of riſir (Table XX.) gives the true time from noon zh. 50m. 30s. 
which ſubtracted from 12 hours 12 © 2 
leaves the time of day . 
How to know the Stars. 
tl : 
- * It ſometimes happens that for want of a map of the ſtars, or à celeſtial 


globe, many are at a loſs to know whether they have obſerved by the right 
ſtar or not, as there may ſome other ſtars come to the meridian nearly at 
5 69 the lame time. But this may ealily be proved, by finding the ſtar's meri- 
1 11 dan altitude as above; and if it nearly agrees with that on the quadrant, it 
3 32 muſt certainly be the right ſtar, otherwile not. The ſame may be obſerv- 
ed of any of the planets. 

To know when any ſtar comes to the meridian, or what ſtar will be on 
the meridian at any given time, ſee the explanation following Table XVI. 
and for their riſing and ſetting, with that of the moon and planets, ſee the 
dreftions following Table VIII. in this book. 

Norte 1, If an obſervation of the ſun has not been taken the preceding 
noon, or two altitudes to find the latitude, it may be aſcertained — taking 
the meridian altitude of the ſtar, either before or after the obſervation is 
made for finding the time, 

Note 2, If the ſhip's longitude eaſt of Greenwich in time be greater 
than the apparent time at the ſhip, the apparent time muſt be increaled by 
24 hours before ſubtracting the longitude ; and in this caſe, the ſun's right 
acenſion muſt be taken out of the Ephemeris for the preceding day of the 
month, And if the ſhip's longitude weſt of Greenwich in time, added to 
the ＋ time at the place of the ſhip, makes more than 24 hours, 24 


amn of gi 


the fur nuſt be ſubtracted from the ſum, to obtain the apparent time at Greenwich; 
1 30 nd the ſun's right aſcenſion muſt be taken out of the Ephemeris for the 
1 ublequent day of the month. The object, whether ſun or ſtar, whoſe al- 

On, WM ftude is taken for finding the time, muſt be at leaſt three or four points 


of the compaſs diſtant from the meridian ; becauſe, when near to the me- 
= _ din, the alteration in altitude is too flow for aſcertaining the time with 
en ' SO 
yh Cuth proper exactneſs: but the nearer the object is to the eaſt or welt the bet. 
ter, 
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ter, provided it be not leſs than 6 high; for the refraction is ſo variable 
and irregular near to the horizon, that. the effect of refraction upon objects 
cannot be determined with ſufficient accuracy, when their altitudes are les 
than 6 degrees. ö 
Nor gd. The obſerver muſt take the moon's diſt. from thoſe ſtars 
only, whole diſtance from her are ſet down in the Nautical Almanac, and 
the diſtances there ſet down afford him a ready means of knowing the ſtar 
from which her diſtance ought. to be obſerved : by ſetting his index to the 
diſtance computed roughly at the apparent time, eſtimated nearly for the 
meridian of Greenwich, and then look to the eaſt or weſt of the moon, ac. 
cording as the diſtance of the ſtar is ſet aown in the 8th, gth, 10th, or 11th 
Pages of the month in the Nautical Almanac, and having found the moon 
on the horizon-glaſs he will, by {weeping with the quadrant or ſextant, to 
the right, or left, find the ſtar he wants, if above the horizon, and the air 
be clear, in 2 line perpendicular'to that joining the moon's horns or her 
ſhorteſt axis produced. ; | 
The time at Greenwich is eſtimated roughly by turning the ſhip's ſup. | 
poled longitude from Greenwich into time, and adding it to, or ſubtracting? 
it from, the apparent timè at the ſhip, according as the longitude is eaſt or 
weſt, will give the apparent time nearly at Greenwich. 
Take the diſtance of the objects out of the Nautical Almanac, both be. 
fore and after this time; a | | 
Then ſay, as g hours, or 180 minutes: is to the difference of diſtance 
in 9 hours : : ſo is the difference between this nearly eſtimated time, and 
the next preceding time ſet down in the Nautical Almanac : to a number 
of minutes; which being added to the next preceding diſtance, if it is in- 
creaſing, or ſubtracting it, if it is decreaſing, will give the diſtance nearly 
at the time the oblervation is intended to be made, and to which the index 
of the ſextant or quadrant mult be ſet. 
Care muſt be taken not to confound the days in the Nautical Almanac 
with the civil days, as the civil day begins 12 hours before it; nor with 
the ſea day which begins 24 hours before it. . 0 
In finding the ſtars by this method it will often happen that two ſiars 
are {wept upon, which are near each other, in which caſe the unexperien- 
ced obſerver would be at a loſs to know which one he muſt make ule of; 
then the following deicription will be of ſervice, which ſhews what ſtars 
are near the one {ought after, and will convince the obſerver that if the {tar 
he ſweeps upon, anſwers the deſcription, he has diſcovered the right one. 
There are only nine ſtars, whole diſtances from the moon are marked in the 
Nautical Almanac, fix of which are caſily diſcovered ; but the ſtars, Al- 
debaran, Fomalhaut and Pegaſus, are not eakily. diſtinguiſhed from the fur- 
rounchng ſtars, = 


AR1ETI1S, - Is a ſtar of the ſecond magnitude, and may be 
| known by having another ſtar of the ſame magnitude, ſitu- 
ated S. W. about 3 degrees; this ſtar might eaſily be u- 

ken for Arietis, the northernmoſt one is ta be uſed. 
Al DbEBARAN, Or Bull's Eye is a very bright ſtar ; there is not an) 
very obvious mark by which it may be known. 
Po LLUX, 
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Poitux Is a bright Star; to the N. W. of it, about 5 degrees, is 
the Star Caſtor of the fame magnitude, and you will 
almoſt always ſweep both at once; the Southernmoſt 
is the one to be uſed, 3 

*Recuivus Or Lion's heart is a Star of the firſt magnitude, to the 
N. E. of it about 8 degrees is another of the lame bright- 
neſs, which might eafily be miſtaken for Regulus. 

EA The ſouthernmoſt cf the two is to be made uſt of. 
1 NorEx - Near to theſe Stars, but a little to che weſt- 
: R ward are two ſmaller Stars of the ſecond magnitude, ſitu- 
0 dated as in the adjoined figure, where R is Regulus, B the 
bright Star near it; c and d the two ſmaller Stars, one 

being between R, B. the other beyond B. 


Is * 


| Sp1cCA Or Virgin's Spike 15 a bright ſtar with no other bright 
V 3 ſtar; to the S. W. 15 degrees, are four brightiſh ſtars 
* f forming a ſort of ſquare as in the adjoined figure; the 


: two northernmoſt {tars of this ſquare a, b, point di- 
p realy to the ſtar Spica S. and by this mark it may be 
eaſily diſcovered; | 


"Axranzs Or Scorpion's heart is a very bright Star of a reddith 


a colour; on each {ide of it, about 2 degrees diſtant, is a 
Star of the ſecond magnitude; forming nearly a ſtrait 
*, line with it as in the adjoined figure, no bright ſtar 


being near; 

Agi Or bright Star in the Eagle, is a very bright Star of the 
. lame colour as Antares, and has, like it, a Star on each 

* fide of it of the ſecond magnitude; about 2 degrees diſ- 

+ _ . tant, as in the adjoined figure, forming a ſtrait line. 
FoMALYAUT Is a Star of high fouth declination ; it is of the firſt 
magnitude, has a number of bright Stars near it and no 
3 particular mark by which it may be known. 5 
 Pzgasus Is a Star of the lecond magnitude, and is but little uſed, 
It bas, a little to the northward of it, three brightiſh Stars 
. forming a triangle, the caſte-nmoſt one being the brighteſt. 


In damp weather it is very difficult to obu-rve the altitude of tlie 
dturs on account of their dimneſs, particularly Pegaſus ind Arietis, You 
mult wipe the ;glafles of your quadrant often, and turn down the fight 
vane, holding your eye in nearly the {ame place as the hole of the 
vane, for it often happens that you cannot fee the ſtar, if you look through 
the hole of the vane, an account of the {mall quantity of light admitted 


through it to the eye, the other eye at times ſhould be open ſo as to ſee the 


horizon, otherwiſe you would be liable to error in making the altitude 
greater than what it really is. 

When the ſhip has a great motion, and the diſtance of the objects to be 
meaſured is great, it is difficult to uſe the teleſcope: Then the objects will 
lmetimes appear to lap over each other 2' or 3 and at other times to be 
much apart; in ſuch caſes a number of diſtances ſhould be meaſured 
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and the mean taken, always endeavoring to obtain that diſtance, which 


will make them lap over at times as much as they ſeparate at others, 


The diſtance of the ſun from the moon, is meaſured much eaſier when 
the moon is low, becauſe the ſextant will then be held in a more verticy 
ſituation, when the moon is near the zenith, her diſtance from the {un 
cannot be meaſured exactly without great difficulty, the obſerver being 
forced to place himſelf in a diſagreeable poſture. For this reaſon it vill be 
eaſier to take an obſervation of the {un and moon, when the moon is lower 
than the ſun, or when ſhe is about 20 high. When the obſervations ar 
taken by the Moon and Star, the Star ought (for the ſame realon) to he 
lower than the Moon ; but neither of the objetts ought to be lels than 19 
degrees high on account of the uncertainty" of their refraction. This re. 
mark being attended to, (as it may always be, in fair weather, by waiting 
till the objects are in the ſituation here mentioned) at which time the di. 
tance may be meaſured with the greateſt eale and accuracy, 


The Method of finding the Lonc1tuDs at Sta. 


= E. ſurpriſing improvements made in navigation within the laſt thirty 
years, is beyond the moſt fanguine ex pectation; and though ſever 
nations have contributed towards this important end, the Engliſh have 
(by the encouragement given by parliament, and the great improvements 
made in nautical inſtruments and calculations) outdone them all, ſo that 
by help of the improved Sextant, the Nautical Almanac, and the Requi. 
ſite Tables, contained in this book, a ſkilful and expert obſerver can de. 
termine the longitude to a degree of certainty, that people unacquaited 
with the operation would ſcarcely think poſſible. 

What is here meant by a ſkilful and expert obſerver, is, an artift who 
can in an inſtant bring the two, limbs of the objects whoſe angular diſtance 
is to be mealured into contact, in the centre of the inverted teleſcope, and 
that can rettify any little defects, or errors that the inſtrument is liable 
to on account of its being handled or moved about, &c. To do which 
the following inſtructions may be found uſeful to the young artiſt. 

. 2\t, The inſtrument muſt be adjuſted thus: bring O on the nonius to 
coincide with O on the arch, then ſee if the index glaſs ſtands perpend: 
cular to the plane of the inſtrument. if it does not, alter it by means d 
the ſerews for that purpole : after which, the reflefted image of the lun 
muſt be brought directly over the true image, ſo that but one image ap 
pears ; this being done, which is by no means difficult, the inſtrument 5 
properly adjuſted, as the little ſpeculum will ſtand parallel to the great one, 

But to prove the inſtrument after this adjuſtment, and to find if there 
is any index error, move the index forward on the arch, and bring tit 
true and reflected images of the ſun's limbs into contact, and note wit 
his diameter meaſures. - Again, move the index backward on the part 0 
the arch behind the O, and bring the reflected and true images of the! 
limbs into contact as before, and note what his diameter meaſures ; half th: 
difference between the two diameters is the -index-error, which mult be 
ſubtracted when the diameter mealures more on the arch than on the ext! 
'arch, otherwiſe it muſt be adde:l, | 
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Suppoſe, for example, the ſun's diameter meaſures when the index is 
advanced on the arch 34“, and at the ſame time when the index is put 
back on the extra arch go', the difference is 4', then 2“ is the index error, 
' which muſt be ſubtracted from all altitudes or angular diſtances taken, be- 
cauſe che ſun's diameter meaſured more on the arch before O than behind it. 

After the index error is found, yet before the inſtrument is fit to take 
the angular diſtance between any objects, there is another adjuſtment re- 
quiſite, which is, to ſet the axis of the teleſcope parallel to the pläne of 
the inſtrument; | 1 

The method of doing this is, making obſervations of angles as much 
above 90? as poſſible, uſing the inverted teleſcope} in doing of which 
the wires in the focus of the eye: glaſs muſt be firft placed parallel to tlie 
plane of the ſextant, after which bring the ſun and moon into very nice 
contact, on the centre of the wire neareſt the ſextant, taking care that the 
index is not thè leaſt moved, then dirett the teleſcope in an inſtant ſo that 
the images may appear in the centre of the outer wire which is fartheſt 
from the ſextant, and if the contact appear the ſame at this wire, the axis 
of the teleſcope is parallel to the plane of the ſextant; on the contrary, 
if the limbs of the objects appear to ſeparate at the wire which is fartheſt 
from the ſextant, it is plain the object- end of the teleſcope is too far from 
the plane of the ſextant, and muſt be corrected by turning one of the 
two ſcrews of the ring into which the teleſcope is ſcrewed and fixed, hay- 
ing previouſly unturned the other ſcrew. Ef 

If the limbs of the images over-top each other at the aforeſaid wire,, 
it ſhews that the object- end of the ons is too near the plane of the 
inſtrument, and conlequently muſt be brought parallel, by means of the 
(crews, and this method muſt be purſued until the diſtance of objects are 
found perfectly the ſame at each wire, which ſtands equi-diſtant from the 
centre of the teleſcope and parallel to each other, in which cale the axis 
of the teleſcope will be exactly parallel to the plane of the ſextant, and 
then you may proceed to meaſure the angles for the obſervations, obſerv- 
mg to bring the limbs of the objects in exact contact, in the centre be- 
tween the tw O wares before- mentioned. 


To take the Obſervations requifite for determining the Longitude; 


-Firſt, find the apparent time at the place of obſervation, by taking one 
vr more altitudes of the ſun, and noting the times by a good watch, from 
ach obſerved altitude, or, from the mean of ſeveral altitudes compute 
the time ; the difference between this time and that by the watch, will 
new how much the watch is too faſt or too flow, for in all caſes the 
mean of ſeveral obſervations is molt to be depended on, and the beſt time 
ſor making theſe obſervations of the ſun's altitude is, when it changes 
quickeſt, or when he bears nearly caſt or weſt. 

In obſerving the diſtance between the objects, three obſervers muſt be 
in readineſs with their {extants or quadrants, well adjuſted, as before di- 
. pended near one of the obſervers, or put 
unto the hands of a fourth perſon appointed to note the times. The ob- 
«ver who takes the angular diſtaiice giving previous notice to the others 
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to be ready with the attitudes by the time he has finifhell his *Wbſervaticn 
which being done, the time, altitudes, and diſtance ſhould” Ve careful 


noted]; and other ſets of oblervations'taken, which muſt be done Within 


the ſpace of 15 minutes, and then take the means, Which will be teſt. 

ble to any fingle obſervation. In faking the altitude df 'the moon, the 

limb that is the beſt defined, whether it be the upper or lower, muſt be 

brought to the horizon; if there are not a ſufficient number of obſerity, 

then take the altitudes, the'deficiency may be ſupplied'by computing tie i. 

tudes after the diſtance is taken; the method of doing it will be ſhewn hereafter, 
To meaſure the Diſtance between the Sun and Moon. 

Turn don one of the fcreivs, and hold the quadrant or ſextant, ſo thut 
its plane ſhall paſs through the fun and moon; look at the moon through 
the tranſparent part of the horizon glaſs; and keeping her there, moir 
the index gently until the ſun's image is brought into the unſilvered part 


of the horizon:glaſs, bring the neareſt limbs of both objects into contact; 


move the arch of the inſtrument gently up and down, and the fun will 
appear to riſe and fall by the fide of the moon. Move the index until 
their limbs exactly touch each other, when this is done the obſervation 
is made, and the ihdex will ſhew the angular diſtance, which is beſt rad 
off by a magnifying-glals, 


To take the Diftance between the Moon und a Stur. 

Direct the plane of the inſtrument through both objects, look at the 
ſtir through the br:ght part of the horizon:glals ; Keep it there, and 
bring the moon's image into the ſilvered purt of the ſame glaſs; move the 

ihdex*gently, until the enlightened limb of the moon juſt touches the 
centre of the ſtar, Keep the ſtar in fight, ànd move the arch of the inſtru- 
ment getitly up and d6wn, and the moon will appear to paſs over th: 
ſtar. and then the obſervation is completed. ; 

The round or well=defined limb of the moon, whether it be the neateſt 
or fartheſt from the ſtar, inuſt be brought into contact with it. When 
the object to be {een by feflection is to the right hand of that feen direflly, 
the inſtrument is held with its face upward; but when the object to be 
ſeen by reflection is to the left hand of that ſcen directly, the inſtrument 
is held with its face downward. 

A reaclineſs in the uſe of the quadrant and ſextant is beſt gained by prac 
tice, which the learner may render familiar to himſelf by obſerving the 
angular Qiltince of objects on land, or by candles placed in various pob- 
tions in a room. 

If the oblervation be made, as it ought to be, at the diſtance of two 
hours before or after noon, the true time may be found by the altitude of 
the lun, taken at the preciſe time of taking the diſtince ; thus will any 
irregularity in the going of the watch be prevented from affecting the rr. 
fult of the oblervations. 

If a night oblervation is to be'taken, the watch ſhould be regulated by 
the altitude of the ſun the evening before, and its going compared with 
another taken the next morning; for the time found by the altitude of: 
ſtar cannot ſo well be depended on, as the atmoſphere in the night is pier 
curious, though it may be ſufficiently correct for finding the refrattion 
uicd in determining the angular diſtance, 
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Preparations neceſſary for working a Lunar Obſervation; 


«JWURN the longitude by account into time by Table XIX. and add 

| it to the apparent time at the ſhip, if it be weſt, but ſubtract it; 

iſit be eaſt, the ſum or difference will be the ſuppoled time at Greenwich, 
which call reduced time.“ | 

In page 7 of the month of the Nautical Almanac find the neareſt noon 
and midnight both before and after the reduced time, take out the moon's 
ſemidiameter and Proportional logarithms for this noon and midnight 
and find their differences; taking care not to confound the days in the Nau- 
tical Alminac with the lea day, waich bexins 24 hours after it.“ | 

Then in Table (page 238) find the neareſt hour of the te- 
duced time, rejecting 12 hours, when more than 12, at the top column and 
the difference, above found, of the ſemidiameters and Proportional loga- 
rithms in the ſide column, the correſponding numbers, in the Angle of 
meeting, will be the corrections to be reſpectively applied to the firſt ſem- 
diameter and proportional logarithm, additive if increaſing, but ſubtrac- 
tive if decreaſing: to the ſemidiameter thus found add its augmentation 
from Table XII. and you will have the correct lemidiameter, : 

To the obſerved altitudt of the ſun's or moon's lower limb add 12 min- 
utes ; if their upper limb was uſed, ſubt. 20 minutes, and from the ſtar's ob- 
lerved altitude ſubtract 4 minutes, and you will have the apparent altitudes, * 

© To the obſerved diſtance of the moon from a ſtar add the moon's ſem- 
diameter, if her neareſt limb was obſerved, but ſubtract it if her fartheſt 
limb was obſerved ; the ſum or difference will be the apparent diſtance,“ 

© But to the obſerved dillance of the lun and moon add their ſemidiam- 
eters, the ſum will be their apparent diſtance,” | 

From the ſun's refraction in Table IX, take his parallax in altitude 
in Table XI. the remainder will be his correction in Altitude.“ 

The ſtar's re fraction is his correction.“ . 

From the proportional logarithm, above found, increaſing its index by 105 
take the logarithm co. ſine of the moon's apparent altitude, the remainder will 
be the prop. log. of the parallax in altitude; from which ſubtracting her re- 
fraction, the remainder will be the correction of the moon's altitude.“ 

All theſe preparat ions are neceſſary by whatever method you work the obſer- 
vation; the molt noted methods are thoſe of Dunthorne, Lyons, Witchel, &c. 
ad improvements on Dunthorne's method by Maſkelyne, Croſwell, &c. 

Dunthorne's and ſimilar methods have one great advantage, there being no 
difference of caſes; but their rules are lengthy by reaſon of the great exact- 
nels required in proportioning the logarithms to ſeconds, Lyon's and 
Witchel's 3 do not labour under this inconvenience: but, in both their 
rules, they have various caſes; ſometimes the corrections are additive and ſome. 
times ſubtiactive, and learners find a difficulty in rightly applying them, 
The following method has all the advantages of Witchel's method, without 
libouring under this inconvenience, The corre tions being always applied 
in the ſame manner, the logarithm ſines, &c, need be taken to only four 
places of figures and to the neareſt minute, it being quite unneceſſary to pro- 
portion for the odd ſeconds, ſince an error of 5 minutes in either altitude 
will « cauſe an error of onlv 10 ſeconds in the diſtance. and often leſs. 


8 5 0 be ttrictly cxatt, we ought to tubtract the dip ot the horizon, and add or ſubtract 
the ſemidiameter of the object, according as the lower or upper limb was obſerved, but the 
polication of the above numbers will always give the altitudes to ſufficient exaCtneſs. 
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Seek the neare lt hour of the reduced time in the top column, and 
the difference of parallax, proportional logarithm, or ſemi-diameter 
| for 12 hours in the {ide column, the corteſponding number. in the 
angle of meeting is the correction. 
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Rule for correcting the apparent Diſtance of the Moon from any Star. 
DD together the apparent zenith diſtances of the fun and moon and 
A their apparent diftance, and note the half ſum of theſe three numbers. 
From this half ſum ſubtract the moon's zenith diſtance and call the dif- 
forence the firſt remainder. From the fame half {um ſubtract the ſun's ze- 
nith diſtance and call this difference the ſecond remainder. 
Io the conſtant log. 9.6990 add the co-lec. of the half ſum, and the fine of the 
apparent diſt, the ſum, rejecting 20 in the index, is a reſerved logarithm, 
To this reſerved logarithm add the fine of the ſun's zenith diſtance, the 
co-ſecant of the firſt remainder and the propor. log. of the correction of the 
{un's or ſtar's altitude; the ſum, rejetting go in the index, will be the 
prop. log. of the firſt correction. | 
o the reſerved logarithm add the ſine of the moon's zenith diſtance, 
the co-ſecant of the ſecond remainder, and the prop. log. of the correction 
of the moon's altitude; the ſum, rejecting 30 in the index, will be the 
prop. log. of the ſecond correction, | 
Then to the apparent diſtance add the correflion of the moon's altitude 
and the firſt correction, and ſubtract the ſum of the {ecoud correction and 
the correction of the {un's altitude; the remainder is the corrected dliſtance. 
Take the difference between the correction of the moon's altitude and 
the ſecond correction: with that enter Table XVIII. and under the cor- 
rected diſtance take out the number of ſeconds correſponding, and in the 
ſame column, oppoſite the correction of the moon's altitude, take out the 
number of ſeconds correſponding; the difterence between theſe two num- 
bers is a number of ſeconds to be added to the corrected diſtance, when 
lels than go degrees; but ſubtracted, when above go degrees; the ſum or 
difference will be the true diſtance. 


Nor z. If the diſtance of the ſtar and moon had been obſerved inſtead of that off the ſan 
and moon, the rule would have been the ſame, oaly initcad of Sun you muſt-read STAR. 


To determine the Longitude from the True Diſtance, 

& TN the Nautical Almanac, among the diſtances of the objects, look for 

the computed diſtance between the moon and other oblerved object 

for that given day; if it is found there, the time at Greenwich will be 

found in the top column; but it it falls between them, as it generally will, 

take the difference between the diſtarices that ſtand immediately before and 

-after the computed diſtance, and allo ths difference between the diſtance, 
ſtanding before it, and the computed diſtance.” 

Then from Table XXIII. take the prop. log. of the firſt found diſſer- 
ence, and the prop, log. of the ſecond found difference, and the difference 
between theſe two logarithms will be the prop. log. of a nunÞer of hours, 
minutes, and ſeconds ; which, being added to the time ſtanding over the {irit 
diſtance in the Nautical Almanac, will give the true time at Greenwich, 

The difference between this Greenwich time and that at the ſhip, turned 
into degrees by Table XIX. will be the longitude of the place of obſer- 
vation; which will be eaſt if the time at the ſhip be greater than that at 
Greenwich, hut if it be leſs, the longitude will be weſt. 

NoTtr.—The character O is for the ſun, q the moon, a ſtar, dif. ) k 
or & ( ſignifies that the neareſt limb of the moon was oblerved ; but & 
or ( X, ſignifies that their fartheſt limbs were obſerved ; L. L. fignihes 
lower limb, and U. L. upper limb of an object; S. D. ſemidiameter, P. L. 
Proportional logarithm, N. A. Nautical Almanac, Z. D. zenith diſtance. 


GOOGLE 5 US PEgp 3 


FE LL np uz s. 4 — 
— s L£z *yes, C209 


o 06 | 
93 321 ne *dde s. ie ur 00 SSP JS. Ex S8 o JN s. 
Jig d NE. fo neue 1 Nr d 'S nn s. 
Ll Benqng e | IIX Aq.] 
a» OL vx ne 340 s. & 18696 Fs og eines. Cu TF uon ny ppy 
113 Hgo9%'o1 81 97 
Aa 9 6 p *uaz $, C 5 
2 | Gr Jed jevonaoderg ÞF zaed jcuonaodotg 
— 06 — 
| © 09 - ne dde s. C gb 91 LT up eddy gz o 9 dou D. 
| A 84 ppy C<z Gr dss. C qns 8609 Ju Srup iN 11 $1 3431uÞ:J]\ 
S 21 09 A ** s,C 9116.7 + C up eddy 8908 uoou qe 1 L1 uoou e · 8 5. K 
— 5 
| 7 ob L zum poonpoꝗ 
i} bo 
1 2 > dum ur „od apnyu3uo'] | 
| | ob 6 Jr 2ruewry leon Aq 41 4jn{ s gun or rag (Er An | 
| N *U 
1 A 
| 5 
| 6 apn113u07T an} ah net I do juno 
| de 4 pnugu⁰j,RRM7c og ,zr - aprnyee s. 118 nt On gute mA 2q3 30 mt 243 6.9 16 „L urarqpply N 
| aey o wo qui] 4ayazy 5,U0OJA[ dn Jo a29urYIP 2y2 pA fzunonor rag, Nν , uu of fsanoy © ge oog 81 Ain. 
| 5 | 
8 'Ss A 7 EN YV Xx. Þ | 


— — — 
— — — — ̃ — 
- 


A 3 6 ao 8 99 r *© zum ur opnzf duo sf 332 


© 08 6 dag we ou 
go bb „ yIIMUuaausy je aunty, Or gb £9 douehip 3994107 | 
| 
6 828 9 q PPY ; 0 r U01}391103 PUOIRG 
98 4 48 Sur 40H 8 PP yd 9 IIIAX qe l cuore ' 
— 9 98 
a 819 *7* b 4 oui _ 
< 8 T4 B 9. OE Fr F apnne s. uo Cn 
* Gr 98 £5 aIUeYIP YIadlO!') 01 UO1}J21102 puoss8 9 | 
2 L Fs g ung de avueyiqg £9 09S £9 | 
a 21681 þ 28 rx 22uazor( 5 4s apngie s. C uongaaoh 
A * — — ä 3 UO1}921102 YAlg PPV 
| 2 N & 32 99 n 488.8117 22uryIp zuaiedd y 
| © L F3gg9 *y9 wouryirp sf .:; ud {q ab 
| 2 — | « 68 F Japureutayy puoosg 
| 3 dz - r *T'q Ls 01 pi puonag 19587 14 Log uo hf¹õð0 t FE LT our yuuar s. & 
EE.” E | &1 78 wn} JI*H 
| mw ÞV6rg "I'd us bt izle s. Co 9829 ˙ *Tq aft ht ne s. ͥ 0 [7 29 4opulr t YA 
| t# 7z1060*11 *22p0J 68 F mai puooag Gbboror +22poy 48 39 mapuruar yang 1 ity 
| 4869'6 dug 98 6 np uhννẽů.e. & 16866 aug þ& LL y unusz s. & 8 be oo2uryrp quuez 5. 
| bLzg's wynarzoj poi OL£29'6 wynae3o0] paatapy 8. * 
Wh | - 93 pot ung 
a 676˙6 gr L9 oaurpp aug bg T wouryrp unusz s. *X 
obco'or &r 7g uri gen 233-00) 98 62 dduehip 111192 s, C 
o669-6 uy neo] Jueyuolg 97.7 22urcYIp zuoardd 


*29uDy/iIp 21423 puy 0x 


L 08 7 7 r  o@ .c 25 © 4a co —— 1 i " * 


. :I „ß e evo, Sn. 
} So zur uo , Ot, EG Sur ward dy 


— ͥ — — — 


Ip *UD7Z Es. XC 
29 obþ:3jes,Cr10H 


OI 
93 A e Ade s x pine ul une . 4 I Ns. C 1 
— | sn sf £5 „ uoigeay SK 1289˙4 4,69 164 nes. C 6 L d 8. [ 
4 19e41qng : — | 
© ©8 Ig *312 Jqo s. * obgg -G s ois. C- On (II X qe) dn 
2 - 1918.0 0 qeuotzuodogy 69 Fr 
A 95 6b *yip uz s. 
2 — 8 ned jeuonaodogg 8 ed jeuomiodoiꝗ 
2 06 | - — | — 
"=, ne dde s. C © 68 83 61 douff, Þ 22VR22P1G 
— ES 
RA 21 ppy © 87 Genn of 143mpiy 1 _ ©r zu dpi 
— o of 1e 1340s, C o FI 82 p 'ddy 6819 uoou Je **] J 5, C 9, d uoou z&e q 85. 
ba | 
= 4 
2 ob 5 dum PaInpay 
* 


o & dum m opnngu o 
os L ze orvemy jroyunepyg 4 ug ao N $1 qunopoe tg *y16 N 
0 "0 


6 apnarBuo] ana} eq ponnboyy 
ob It ary Jo paar © o ob quit] a $,00uT 30 apnine © ÞF1 S nnn Iq pur UVOOW q; qo sqturf Yeegu eig 
30 douriup 2} peaaqqo “, Lp zunobor Akq pn Sõ NM „ eee os emo { Je $4uno2Ir erg og ful H N 


JJV 


242 


* — rg tr we men ——=——. ————— — — —— — 41 


— _ a — 
— — 2 : 
— 2 — — — how MO 
he I To * "DE — * 
-— = —— 3K. —— — ag — U — 
* >.> "= — => — — 7 


243 


„A „ ze 10 63 66 3 own uf opnnduof on sf e 


o of Ll djs ꝛtc 1 —— 
16 of 5 tPTAu2214) Je n 9 £8 65 © douryI[p Youth 
SS & 8 "M PPY * | [ f n ee 
0898 1 4 «16 ory | ano Y > PP? Hd IIIAX diqe L uo! g 
< £999 J og © of OD & 7% 86 nx opninye s. & uomo io yengng 
aa Ct &8 88 aInryIp 4921407) 8 oz LE UOT}JaLIO  PUOIARS 
; _ 8 Tt} &o bo ud ze due 99 11 ps 
£808 4 2 68 ugg 2 of PR EE e 
- Sr 59 2 8 99 6 68 8 ddue hip 1uaieddy 
O «Sb ,Co es end je anuryrp s .d Ag 2 * 
8 2689 os oz U *1221105 puodag 5816˙1 —_—_ *1994100 Yar] — 4 doueſpp ONE 
= G6fbg 14 a5 % ene 0 209 5 V's "14-68 „„ aopufrutel Yarg 
. 121 8˙01 0 89 8 *wai puooag 91690 *22jol 99 on ; Ae Ya] gf 6F »ourhip nuss 8. C 
05% g9'6 2urg BY ob yp ruozs,C E91b'b dg FE „99 hip eue s. ca ko wn new 
cyr&'d Wyo] paAdajayy S · 6 wHyn30] PaAlajay = — 5 my 
- & 
Þoog 6 dung 63 93 dourytdg bs 9 82 ogouryrp ynuaz s. + 
g9FFHo'or 95 88 Fg umy jjexx 8F 6 F ddurhiip quiz s. C 
o669:6 } Soi jueyuoYy „ oouryip ward dy 


*2I PHD %% pPiir © 


FE 9 Ip *UoZ s. * JJSCCCCCCCFFFCC en 


FINDING 


THE METHOD OF 


244 


S YF 


06 
o Pr spnanſe maedde s, ung 


ddur htp 11171292 8. ung 


1 PPV 
gr Fee poaiqqo s. ung 


o 6 »pouryip yn? s. 
06 

o 1Þ opnznpe quoaedde s. C 

OG yengqng 

oz 17 ame qo s. 


—* gf „r qu , ss Jo opmanNe 02 erh qmm add $,noeu 30 dpyonir 


09 dpne s. um 4 
L ad s, um ꝓenqng 
19 UOT}YJPe3a4 s, ung 
18 1 bg. 

19 9 des ung 
1s Yr dis S. uooj 


461.0989 


—— — — 


38 6 


26 8 
3 


N N 


22Uury[p *ddy 


zum pa2npoy 


aun ut 69 apnu3uo'7] 


89 ob ire 103 


3 


91891 ˙4 S8 ob 


J 5. CK 
es. 


eLLg'b *j-oy ,0,1Þ:1es,C 


tE6o% or o leuommodoiꝗ 
15 1ed jeuoniodotq 
92 222mg 
L 609 1 S1UpITA] 
3409 uoou Je *'] <q 5. 


18 91 *(I *S5, ung 

Or (IX q) vn 

ir Ly 

Þ ned be οον]iõdo¹ 

9 douDuνu 

ar Cn api 
1,35 oa SLY 


Je *Oeuem]y ſeoꝛme N Aq 43G Avg 51 uno vog pg {egy 


z aprySuc] dan eim pannboy 


e 61 09 fg squn earn s, neu PUP 


dun; 23 Jo 92ury Jp 23 PRAiyygo N gf Sancy 9 zr es zunonoe 4q pprgzeno] yunonar rig Sog tg] At]N 


2003-8 43-4 


® SS 0 


: 
; 
: 
nf 
! 
: 
: 
* 


245 


THE LONCITUDE AT $K£A. 


M Af gr? 20 


—_ C 


ANICHTTTY YYLITDr BZ © Inc 


Lr of £ aun wn Juor 8. du sf Hd 


*29upy2/7p 2yz pur o R 


© o diug ye 1 ff b 
| I of ug? gr zun EE g9 89 22ury1ip 41321165 
— & ppY © 2 puo033} 
kk «7 4 Lz of o ano : 5 ppe d ,. is Jy TIL AX qeL- 1109 
78 60˙˙47 4 Sb Þr dau. 22 
7 e $,uny 10 
£8 ge 6 22ury1þ yauoy) Lr L 7 le u 0 Penqus 
5 2 9 © uo ps 
98 2 y6 ze a2uryrc gb & 9g 
508 *7 * 9 Fo x Doug - 7 r- 
14 eee oa 9 ob apnre s,. uoou uorhao 0 _ 
8 © 29 t tx uomo YI pP 
«9 31 Fg u e typ mamaydy A 18.8, Fg 22uryip juazeddy 
rr FE 15pmeuay p 
goth 44129 1 vongauod ps PPI. 14 hr rx oho YE — dourpip quuez —F 
| - It 
9009 4 „tene ne s. C n _ *7T* 1 O95 0 2 s. ur *Y2110) T7 of 12puremoYy U 
097301 *223J-07) 1 azpureway pe gg6z'0r *39j-0 tr of 1apureway . 3 
8118˙6 amg 0 6 up unuez s. C 865g˙6 _ © SÞ *yip*uaz £,ung — W * 
8199˙6 uur paaiajpy 87 99˙6 y unq1ue30] poi = 77. ar 
09966 ding 28 F douryrd h 2oouryrp quusz $,ung 
gLoo'or *53j-0J 11 6 wn + 6F 22uryrp yuuaz $,u00J4 
£669'6 uynae3or zue uo 88 9 dourqip zuoreddy 


} 


88 If ip uo $,ung 
06 
8 gb e · dde s. ung 
ICT PPV 
2 Os 8 *3xe *3qo s, ung 
— 
2 g 65 vip *uaz s. ( 
7 | 
_ ob 
© Þr ob eie dde s. C 
Q 
08 *qng 
> S %o ene 3495. C 
1 
= 
22 
iz 
i 


ii ponnbay *02 „g quitf tamor $,uny 30 pramme e oh quy odd s, uoour yo opnan1Te 
ury dq $0 $quij] yorrou 2y} $0 Su,, aq poaryeout M „t opny3Bucy ur- Nd "wor ung ze uno rag fy3Ls aun 


„%% OS MM F424 JF 


1 


— 


— OS. A. ere. Lo IS — 


— — — 


— - — 
1 E 
— 9 — —U—œ—ů— — — 
— % — - _ — 


* 2 


— — —— 
—— 


ph 
9 
09 


9 97 LS 


s 91 
LÞ Gi 
a9) C1 WA 


*wor *yr zo Of Er 


— — 


L 
of 9 
N H 


„ Eo EE he wi 2 


— 


Þ& oß ies. C100 


— L 1. oeh s. 


$8289 J d i 1þ ed s. 


r s. O 109 


828 8˙6 - Fri,gobeyes,C 
ned s,ung 1879•01 1 
uot hein s, ung — | ; 
7 | urd · doiꝗq 
Ip ay 
5 ÞF1 | 22Ualaylcg 
*q 8 8. 0 3 
des s,ung 8619 uoo N 


*yip 'ddy 6439 1y93wpny ds. 


aum panpay 


aum ur Mo pn u 


09 þÞ1 


. 
(IIx qe I) Sn 


zaed · doiꝗ 
douo io 


qr aunſ foo 


89 i adſuplu ge 8. C 


ze orueuy ſeonneN Aq 4393 aunſ sf uno xag = 1 dun 


d ↄpnnguoi 


© gr e uoow pur 


% 


THE LONGITUDE AT SEA. 


A. Jon ew L 1 & dum uf ↄpœaduoſ sr? re 
o 08 diug Je zun L — 
* L EC S Mui? je ung, $ 82 £9 
1496 *7 *q L 18 mo 4 pp? *22Ual2y1q 
2989 *T 4 ge 15 ua. 3 
9 2 19 dour jp 2394.0) FÞ g 1 
ih g "71 Je 2IuyIq x 6, 99 
9oßb 1 r Ual 
14 r 28 x 22Ualayrq 77 os 
o8 zb 99 *y9r Ev 
«i + ,g9 ner ww *yip amaydg 4g A 8. C4 
486 „ 100 ps 91S 14 8 100 U 
11 1d FE ob ene s. 100 6698 1 A „.o ne s. O 100 
dog: ot · o · o & & -way pus 118-0. t23poy SF Fo unn n 
g3gg'6 zus (gg eb up us. C orzgg'oe aug gs 1Þ *yip*uazs,0 
95 59˙6 ' wynae3o] pale 98596 80 PaAlaJaY 
5156˙6 aug gr UV 22urhtgq 
0910'0T ©2930) 18 FL wn + 
0669·•6 wWHynitgo zuequoꝗq 


*290uDyip 2341 puy or, 


22ueYrp 1) 


8 pno0397 
or yy 'NIAX eL 00 


phie 5. ur · 100 ; 
TS 4 3 2 Agenqng 
2pnym1s, C uvonaroy 
uo1g21ioy yr pp 

dur warddy 

e be 1opureway ps 
gs i due quusz s. ung 
18 b.. _wn + 
Apps aputemoqꝗ YL 


9 6F aouryrp unuez $,u001y 


if FL wn + 
 OpÞr ung 
85 IÞ dourqjp yuuoz s. ung 


oh 6F 922ueyrp yyuaz s, uooi 
87.12 22uryIp uaiedd y 


DuD 2173 pur of 


ob ES *je*1ca0h 


e . 


99651 ˙4 1 NA; red 8 N Zn gt 0 W 5. uooix : 4 „ punis 8. ut) 30 4409 
* ä | . 45 xxjjeard sim 
gbg66 © Sr MO + nx I I 
2 30 » | 1 UOT}Jeazol s. ung 
2 45 1 x” my EF —_— Fo e *y1peuoz sig pur 9 98 nr *ddr. s. ung 
6 1aed dos 2 urd · don FL *yip ν a2 pue Fo 21 f · d de s. uo 
— — — — - 
le 22Ualayr 22UIayng ne dde | *ye*dde | ip ddr b 
1 8 me? 7" . 90 Cr [13 1x Yor . 
5 6g 2 9 91 pady uooN | | IJ321 91 Cf 2 
5 388 (IIIXX qr. A's d Or 93 13.upru 1 (J'S SN | 21 ppy | os *qng [69 Y -SO NW WV i 
F r 
2 : * | A Lot | *x gf [ob 8 bit lo bz Fa, 
| * n res een e of 68 Fr ſos oh har e ig 
ä e i | þþ 88 s Fr. jor 68 for jof { gi 
2 5 dum ut A ,19 Zu S dus .f 9 5 
=. «wg · do Heu lerne + 98 or er 00 gb For or 9 8 
*qabr p pady $1 *11 *'y wg "yg de $uno32e rag die hd [1] 5 115.8 21y| IA WIe Nidau, 
3 apnnJuor dnn gun puy 0} paarnboa 
St n yore, Wot cape d vue dur molſoz AN 1 19 IPNO9QP YE 2pnyiSuor gunodor rog oog nen pudy 
3 V 4 1 4M V 1 2 


WAP oy — 
— . 


= A .$F gg 20 r rb n uf 001 8m f Me 
OO go o diqe je n © * | 
69 99 9 yIIMUaALsy Je un 31 Fe For | -g2urY1p 1991107 
— Es pp : g puodoj 
96676 J 4 69 99 © dun L & 9 YY IIIAX eIqe L ©2205 
33 —_ 21 +8 For 
| < ö 1. —— 
E Zr pb por goneyrp ru 88 88 x 1 1 . 
'M a1 9 You er je dureh 1 * | 
< n 09 9 gor i 
m 9598 1 4 89 £6 * urged 
Q N oß 89 apnye $,u00m 1 
2 61 L £or \ UBT 66 1 orhoιẽH ) YI Us 
I «11 9 „ot typ engt ge sriawoydg uy 15 „ 01 22uryip auaꝛedd y 
8 ä . 59 19purewaY pe 
8563 J z 18 1 uorpaliog ps 916611 J 65 nr nog h F Fs F 
2 : —_ 9 Lin wng + 
* 9889 „Oh ne s. C1100 13912 144 ne s. unn io) Or of xpuruay Ur & 
5 oogoror *23j-0 r £9 *WaY *PÞs nEL1'OoT ©2930) or #F npuremay yr Go tr. Ap ꝛue s, uoog 
ages zus 8, p us. 0 8060 aue f „s up uz s. uns 90 17 b zung £ 
op uy Nez] pan OFEL'6 ume pole —— Bi - 
gb g6*6 2urg ir Sor 2ouricq þ bs up ꝛuor s, ung 
rogs o- *23j-0) . wng F 99 F. p uz s. uoo i 
0669˙6 tuq zue Of Juryuoy „or o uπτιf 


Dur ⁰ιν . 2173 pur OL, 


, AE . that « . 0 


£ ob-yes, N' 209 


— 89 o "2121 M — 

irg ea vv} und, BY Sy 

S89g'6 0 83, Ph ene s M i (IIX Igel.) unn 
© of6þ'ar *30] do 1 C1 *2pnznJe ur y0119241100 su $1.48 „ ohren s. 1128 
A —ů—ů— do ol a2uryip unusz pue g? br seie dde s. 1228 | 2 
2 Or ned doi 7 ed ſeuo modo: 8 f anuryrp quuez pur go FF 5151 dde 5,000]J\ 
Tg . 
1 Dou, out | 
ta. In ——— : ne *dde ne *ddv vip *dde | 
© of6p *30] do gf Cr pi 89 61 gs FY | gz 98 99 3 
8 0965 *30] *doig „6H uoou 3e *qg s. uooq þ -qng 1 ppy 29 S1-pjC| N 4 
2 o gr . þþ | oz 25 99 | 03 g1 g 
— T IG 
1 | 9 09 gr 281 lo „ oos| o 99 % 
2 3 an nr Cx 6s os pff Sr &b 99 91 61 
— . dum ur ↄpnn duo s. dig , wy rr, FF 1.95 vr g9 12 WE 
Nd £05 81 ug by YO a Dee ,3T 01 |..9 JF {1.,03.,1F 99 |,05 £118 

jeonne d Aq 'i yoregy sf unodor rag n ypargy 'erdg K IXIL ICC Tv C K i Sour, | 

6 pn uo 21] νν•⅜ vp OJ ponnb 

-21 $1 1 h mor £ SyoreAdajgo Jurmortoy 2y3 ape · J ,09 yuno92e 4ꝗ apnyi3uo] ut uno rag g fb qoν,N 
Oo 
vn 
N „ %% , To MY ou 


— ”"_ 
1 , i * -_ — a * 4 0 9 188 7 

— —— LL” 4 — — — — 1 * — — 
— ——_ — — *— $ -- : 2 - wi —— 
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Here I have given one method of finding the longitude, illuſtrated by 
a ſufhcient number of examples, all of which are reduced to the year 
1800, in order that the reader, or teacher, may havę ſufficient time to 
furniſh himſelf with a N. A. for this year, which is now printed. But 
as many would wiſh to have ſome other method of reducing the diſtance, 
that, by comparing them together, they may not only have the advantage 
of proving their calculations, but alſo of making choice of which they 
Prefer to work by; I have inſerted another method, and as it is ſhort, 
requires but four places of figures in the logarithms, beſides the index ; 


the preparations in both methods being exactly the lame, 
To find the true Diſtance, obferve this general Rule. 


Firſt. Add the O's or 's and 's apparent altitudes together, an dtake 
half the ſum ; and ſubtract the lels from the greater, and take half the 
difference; then add together 

The co-tangent of half the ſum, 
The tangent of half the difference, and 
The co-tangent of half the apparent diſtance, 

Their ſum, rejecting 20 in the index, will be the log, tangent of an 
angle, which call A, : 

Secondly, When the O's or X's altitude is greater than the )“, take 
the diſlerence between the angle A and half the apparent diſtance, but if 
leſs take their ſun. Then add together 

The co-tangent of this ſum or difference, 

The co-tangeut of © or #'s apparent altitude, and 
The proportional log. of the correction of Os or X's altitude; 

Their lum, rejecting 20 in the index, will be the proportional loge 
rithm of the fir{t correction. | 

Thirdly, If the ſum of angle A and half the apparent. diſtance was ti.. 
ken in the laſt article, take now their difference; but if their difference, 
take now their ſum. Then add together 

The co-tangent of their {um or difference, 

The co-tangent of J's apparent altitude, and 

The proportional log. of the correction of the J's apparent i. 
tude ; | 

Their ſum, rejecting 20 in the index, will be the proportional log. of 
the ſecond correct ion. | 

Fourthly, When the angle A is leſs than half the apparent diſtance, 
the firſt correction mult be added to, and the fecond ſubtratted from the 
apparent diſtance ; but, when the angle A is greeteſt, their tum muſt be 
added to the apparent diſtance, when the O's or X's altitude is lels than 
the J's ; but when the 3's altitude is leaſt, their ſum mult be ſubtrefied 
to give the corrected diſtance. | 

Fifthly. In Table XVIII. look for the correQed diſt. in the top co 
umn and the correction of. 's alt. in the left-hand ſide column: take cn 
the number of ſeconds that ſtand under the former and oppoſite to the hal 
ter. Look again in the lame table ſor the corrected diſtance in tap col- 
umn, and the fecond correction in the l»ft-hand fide column; take cn. 

the 
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the number of ſeconds that ſtand under the former and oppoſite the latter, 
the difference between theſe two numbers will be the third correction, 
which muſt be added to the corre&ed diſtance, if leſs than 90, but ſub- 
irafted from it, if more than go? ; the ſum, or difference, will be the true 

iſtance. 9 * | N 2 
; To illuſtrate this laſt. method of reducing the apparent diſtance to the 
true diſtance, I ſhall take the apparent altitudes and diſtances as they ſtand 
„ in the three firſt exam ples, worked by the former method. 


* < 7 + "" cer — * * 


EXAMPLE I. (See Example I. page 240.) 


Given tlie apparent altitude of the Moon's centre 60* 24', altitude of 
de Aldebaran 12* 26. Diſtance of the centres of the Moon and Aldebaran 
de 57 15 48“; the prop. log. of Moon's horizontal parallax being 5084. 

Required the true diſtance ? 
After finding the correction of the ) 's alt. 27 2“ and corr, of es 
alt. 4 14“ as Example I. preceding: Then proceed as follows: 
J's app. alt. 60“ 24 
an X's app. alt. 12 26 


ke dum 72 50 Halfſum 36 25 Co-tan. 10.1321 
of Difference 47 58 Half diff, 23 59 Tang. 9.6482 
| Half app. diſt. $ 38 Co- tan. 10. 2628 


Angle KA 49 51 Tang. 10.0431 


8 | Sum 76 29 Co-tan, | 9.3809 
xis alt. 12 26 _ Co-tan, 10.6566 
Corr, K's alt, 4" 14 0 YM 


1ſt. Corr, 3 53 P. I. 1.6661 


Difference 19 13 Co-tan, 10.4577 
)'s alt. bo 24 Co-tan, 9.7544 
h Cor. 's alt. % * N 8234 


2d, Corr, 16 95 1.0355 


5 — 


Apparent diſtance 87 13 48" 
1ſt. Corr. 10 35 
2d. Corr. 3 53 


57 36 16 
Tab. XVIII. Correftion 3 


Corrected diſtanee 57 36 19 


FEXAMPLE 
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EXAMPLE II. (See Example II. page 242.) 


Given the apparent altitude of the Moon's centre 40 12, apparent al. 
titude of Regulus 345 26', apparent diſtance of their centres 23 29 9. 
Moon's prop. log. 5151. Required the true diſtance ? 

Find the correction of the Moon's altitude 40! 32“ and correction of 
ſtar's altitude 17124“ as in Example II. preceding. 
D's app. alt. 40“ 12 
's app. alt. 34 26 


Sum 74 38 Falf ſum 37* 19' Co- tan. 10.1179 
Diff. 5 46 Half diff. 5 Tang. 8.7021 
DE Half diſt, - 4.408; Co- tan. 10.6819 
Angle A 17-37 Tang. 9.5019 
Sum 29 22 Co- tan. 10.240) 
*'s app. alt. 34 26 Co-tan. 10.1640 
Corr. 's alt. 1 23 P. L. 92.1143 
1ſt. Corr. 0 232 P. . 2.5280 
Diff. 5 52 Co: tan. 10.9882 
Ds app. alt. 40 12 Co: tan. 10. 07g. 
Corr. Y's alt. 40! 52“ 6439 
1ſt. Corr. 3 33 P. L. 1.7052 
Apparent diſtance 23*29* 9” 
1ſt. Corr. o 32 
2d. Corr. 3 33 
Tab. XVIII. Correction 32 
Correct diſtance 23 33 46 


EXAMPLE 


2s 
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EXAMPLE III. (See Example III. page 244.) 


Given Sun's apparent altitude 45*, Moon's apparent altitude 41“, ap- 
rent diſtance of their centres 64*21! g1', prop. log. of Moon's horizon- 
tal parallax 509g. Required the true diſtance ? 
Find as in Example III. preceding, the correftion of the ſun's altitude 
ro”, and the correttion of the moon's altitude 40 58. 
)'s app. alt. 415 
O's app. alt, 45 


J Sum 86 Half ſum 43* O Co-tan, 10.0303 
1 Difference 4 Half difference 2 © Tang. 8.5431 
9 Half diſtance 32 11 Co-tan. 10. 2011 
9 Angle A 3 25 Tang. 8.7745 
7 Difference 28 46 Co-tan. 10. 2604 
10 O's altitude 45 0 Co-tan, 10.0000 
3 Corr. O's alt. . 2.3344 
0 1ſt Corr, 0 27 P. L. 2.5948 
2 Sum | 35 36 Co-tan. 10.1451 
3! )'s alt. 41 Oo Co-tan, 10.0608 
39 Cor. )'s alt. 40 58 P. L. 6428 
55 2d. Correction 25 30 P. L. 8487 

Apparent diſtance 64 21 g1 

Add 1ſt, Correction 27 

64 21 58 

2d, Correction 25 30 

. 63 56 28 

Table XVIII. Corr. 3 

Correct diſtance 63 56 31 


Method of taking a Lunar Obſervation when you have only one 
Obſerver. 


* obſervers are required to make the neceſſary obſervations fo1 
2 determining your longitude ; one to- meaſure the diſtance of the 
es, and two others to take their altitudes. If the altitudes were not 


Ohſery - i 1 
rs ed, on account of not having a ſufficient number of inſtruments or 


1 MY "5 . 
»ervers, it has been cuſtomary to calculate them; there being given the 
latitude 
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latitude of the place, 1 time, right aſcenſions and dec linations of 
the objects. Theſe calculations are lengthy for the ſtars, and more ſo ſor 
the moon; and a conſiderable degree of accuracy is required in finding the 
moon's right aſcenſion and declination from the Ephemeris, which muſt 
be liable to ſome error on account of the uncertainty of the ſhip's long. 
tude, The following method is far more ſimple for obtaining thoſe alti. 
tudes ; it depends on the ſuppoſition that the altitudes increaſe or decreaſe 
uniformly, which will give them ſufficiently near for any nautical pur. 
oles. | | 

E Before you meaſure the diſtance of the bodies, take their altitudes, and 
note the times by a watch, then meaſure the diſtance and note the time (0 
you may meaſure a number of diſtances and note the correſponding times 
and take the mean of all the times and diſtances for the true diſtance and 
time ;) after you have meaſured the diſtances, again meaſure the altitudes, 
and note the times; Then 

Add together the proportional logarithm Table XXIII. of the variation 
of altitude of eitlier of the objects between the two times of obſerving the 
altitudes and the prop. log. of the time elapled between taking the firſt al. 
titude and meaſuring the diſtance ; from the ſum ſubtract the prop. log. of 
the time elapſed between obſerving the two altitudes; the remainder will 
be the prop. log. of the correction of altitude, additive or ſubtraftive, ac. 
cording as the altitude was increaſing or decreafing ; to the altitude thus 
corrected we muſt apply the correction for dip of the horizon Table X. 
and ſemidiameter as uſual. | 


ENAMPLE 


Suppoſe the diſtances and altitudes of the bodies were obſerved as fol. 
lows : It is required to find the altitudes at the time of meaſuring the mean 
diſtance ? 


b Diſt. © & 5 Obſerved Obſerved 
Time. oe Time. Alt. DSL. L. Time. Al. OL. 
2h. 2m. os. 209 46' zh. 2m. 30s. 40? 20 


zh. zm 20s. 40% Oo! 09” 


6 2 
— 0 30 wel 21 20 : 5 -Þ 39 12 
den Sed - 4 20 1 41-3 
Mean. 2 4 3040 © 40 
Var. Y Alt. 34“ P. I. 7238|Variation O's alt. 1 8˙ P. L. 4225 
Time iſt Obſ. zh. 21 o“ Time iſt obſ. O 2h. 2 307 
Mean Obſ. 9 4 90 Time mean obl. 2 4 30 
Difference 2 30 P. L. 1.957 30 Diſterence 2 O P. L. 1.9452 
| 2.58 11S um — - 2.3680 
Elapſed time hetweenF ,__, _ [Elapſed time betweenF. ,, 
the two obſervations 15 0% . L. 4. 635 —— 430% P. L. 1.6021 
| 1 
Correction in Alt. o 207 P. L. 9456 Correction of alt. o 31 P. L. 7659 
BE: — 
1R. Alt. of 20. 46 add pPubt, from O's 1ſt alt. 40 20 


p Alt. at time of obſ. 21. 6 O's true alt. at time | 
4 2 — of obl, 39 49 
my Thus, 


FE 
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Thus, at the time 2h. 4'. go”. the mean obſerved diſtance is 40? O 40", 
the altitude of the moon 216, alt. of the ſun 39“ 49' ; thele altitudes 
muſt be corrected for dip and ſemidiameter. 

In this manner I have often obtained the altitudes in much leſs tims 
than I could have ohbtamed them by other calculations. 

| have made ule of the fame method of finding the ſun's altitude, when 
| was taking an azimuth, noting the times of taking the obſervations by a 
watch, and taking two altitudes, one before, the other after the oblerva- 
tion, aud proportioning the altitudes as above. 

If any perſon wiſhes to calculate ſtrictly the altitudes, obſerve the three 
following cales, 


C 


The appparent time, the ſhip's latitude, longitude, and the O's decli- 
nation given, to find the true altitude of his centre. 


U I Ko 


If the ſhip's co. latitude and the O's declination be both north or both 
fouth,* take their ſum ; but if one be north and the other ſouth, their 
difference is the O's meridian altitude. 

With the apparent time from noon, enter table X X. and from the col- 
umn of riſing take out the logarithm correſponding to it. 

To this logarithm, add the log. co- ſine of the latitude, and the log. co- 
line of the O's declination. 

Their ſum, rejecting 20 in the index, will be the logarithm of a natural 
number, which being ſubtracted from the natural fine of the O's meridian 
altitude, will leave the natural ſine of his true altitude at the given time. 


EA AME LIE + 


Required the true altitude of the O's centre, in lat. 49* 57 N. and 
long. 133* W. July 26, 1800, at 6 H. 56 M. 30 S. in the morning, 
dea account. 


5 . 

App. time 6 56 30 

Time from noon 5 3 30 Its log. in col. of rifing 4.87850 
Latitude 49 57 ON. Its log. co- ſme 9,8082 
Decl. at that time 19 26 ON. Its log. co- ſine 9.97452 
Co. lat. 40 3 Reject 20 N. N. 45871 = log. = 4,6614 
Mer. alt. 59 29 Nat. ſine 86148 


Nat. ſine true alt. 40277 = 23 45 
ö EXAMPLE 


Inc zenith diſtance is called north when the ſun is to the northward, when on the ms - 
dan; and called fouth when it bears fouth at paſting the mcrid:an, 


258 THE METHOD OF FINDING 


EXAMPLE II. | 


What will be the true altitude of the O's centre at London, Novem. | 
ber 26, 1800, at 3 H. 21 M. 30 S. apparent time in the afternoon :; $ Wi ay 


2 
m — =» 4. - = 
IT — = = — oo i 
my — ap J = 
TY 2 2 2 * a , 2 
4 . - wh oj 
—— — = 22 
— 4 5 —— = — r 
_ bs « — 
— — 2 2 — 
22 = F r : + — 2 ” 
I, — — — — met ng, _— = * = 


account ? 
H. M. . Ap 
App. time from noon 3 21 go Its log. in col. of riſing 4.7 Wh** 
Latitude 5132 N. Log. co- ſine 93 
| Decl. at that time 20 4q 8. Log. co-ſine 9,07%⁰/ . 
3 
ö I Co. lat, 38 28 N. Nat. numb, 21062 = log, = 4324;; 
; Mer. alt, 17 39 Nat. fine 30320 


Nat. fine true alt. 5 19 Nat, fine 09258 


CASE II. 


1ne apparent Time, the Latitude and Longitude given, to find the Alli 
tude of any of the known fixed Stars, 


. 


Turn the longitude into time, and add it to, or ſubtract it from, the time 
at the ſhip, according as it is eaſt or weſt, the ſum or difference will be the 
time at Greenwich. 

Take the O's Rt. Aſcen. from the N. A. and proportion it to the time 
at Greenwich, and add it to the apparent time at the ſhip, which will give 
the Rt. Aſcen. of the meridian, or mid-heaven. 

Find the X's Rt. Aſcen. and declination in Table XVI. and take the 
difference between its Rt. Aſcen. and the Rt. Aſcen. of the meridian, 
which will be the diſtance of the & from the meridian. 

Having the &'s diſtance from the meridian, with its declination, and the 
ſhip's latitude, the true altitude is found in the fame manner as has been 
{hewn in the laſt examples of finding the true altitude of the ſun, 
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CO Or mee DI mote ” 
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EXAMPLE. 


What will be the true altitude of Aldebaran at Edinburgh, April 1g, 
800, Sea account at zh. 56m. 208. P. M. apparent time ? 


April 13, Sea account is April 12, Ephemeris time, at noon of which 


by O's Rt. Aſcen. - - - 1h. 2233 
U. M. s. Pro. part for 6 hours 55 
Apparent time 5 56 20 
„sg. 3 6' W. time 12 24 1 23 28 
5 App. time Green. 6 8 44 
Ri, Alcen. Edinb. 1 23 28 


Rt: Aſcen. Merid. 7 -32 12 


oy *'s Rt. Aſcen. 4 24 28 
* dilt, from merid. g 7 44 Its log. in col. riſing 450125 
[Edinburgh's lat. 55 58 N. Co- ſme 9.74794 
&'s declination 16 6 N. Co-{inc i 9.98262 


Co. lat. 34 2 N. Nat. Numb. 17034 log. 4.23183 


Merid, Alt. 50 8 Nat. ſine 76754 


Alte re Al. 36 wr nr RS, 


Note. As Table x? a only calculated to go” the difference between 
he log. of gh. 5m. gos. and gh. 8m. muſt be taken, which is 218; Then 
y, 25 30 4 218 44 14: 102 which added to 4.50025, the log. of gh. 
n. 30s. gives 4.50127, the log. of gh. 7m. 445. as above, 


CASE HL 


ie apparent Time, the Latitude and Longitude of the ſhip being given, 
to find the true Altitude of the Moon's Centre. 


s K 


By Table XIX. turn the longitude into time, and if it be weſt add it 
but if it be eaſt ſubtra it from the apparent time at the ſhip, and it 
ill give the time at Greenwich, 
| Take the O's Rt. Aſcen. out of N. A. and proportion it to Greenwich 
me, which being added to the time at the ſhip, the ſum will be the right 
ſcenſion of the meridian or mid-heaven. 
Take out of the N. A. the 9's Rt. Aſcen. and declination, and pro- 
Mon them to the time at Greenwich. Turn the 's Rt. Aſcen. into 
ne, and take the difference between it and the Rt. Aſcen. of the mid- 
en, which will be the diſtance in time of the) from the meridian. 
Having the ſhip's latitude, together with the ) 's declination and diſt- 
LE. ce from the meridian, the true altitude is found, in the ſame manner as 
s been ſhewn in ending the true altitude of the © and &. 
EXAMPLE, 


e time 


be the 


e time 


l give 


ge the 
ridian, 


nd the 


s been 
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EXAMPLE. 


What will be the Moon's true altitude Auguſt 25, 1800, Sta a4Cvunt 
at rh. 20m. bs. P. M. in lat, 42* g5' N. Long. 70 W. 


H. M. os 
Aug. 25, Sea acc. is Aug. 24 by Eph. at 1 20 6 
Long. 702 W. in time 440 
App. time at Greenwich 6 o 
O's Right Aſcenſion 10 13 18 
App. time at ſhip 120 6 
Right Aſcen. of the meridian 1133 14 
P's right aſcenſion in time 133394 K 
s diſt. from the meridian 2 © 0 Log. riſing 4.1270 
Latitude 42 3;3 Corine 9.86-0z 
7s declination 10? 19'S, Co- ſine 9.99292 
Co. latitude 47 25 Nat. num. 9705 Log. 3.9860 
Merid. altitude 37 06 Nat, fine 60321 
Nat. ſine of y's merid. alt. 90? 25' 50616 


By the three laſt caſes the true altitudes of the objects are found, there 
fore if the apparent altitudes be wanted, the difference between the Q 
parallax and refraftion muſt be added to the ©'s true altitude, the refr. 
tion muſt” be added to the true altitude of a ſtar, and the difference be. 
tween the J's refraction and parallax in altitude muſt be ſubtrafted fron 
the true altitude of the) thus found, to obtain the reſpeftive apparen 
altitudes of their centres, 


To find the Longitude by the Eclipſes of Fupiter's Satellites. 


On the day preceding the evening on which it is propoſed to obſer 
an eclipſe, look for the time when it will happen at Greenwich, in pag 
3d of the month in the Ephemeris. Find the difference of longitude e- 
ther by a good map, ſea Sor, or dead reckoning. 

Let the watch be regulated by the © with all poſſible exactneſs to tit 
apparent time, Turn the difference of longitude into time, and add itt 
or ſubtratt it from, the apparent time, according as it is eaſt or weſt ag 
Greenwich, the ſum or difference will be nearly the time When the eclipk 
is to be looked for in that place. But as the longitude is uricertain, ! 
will be proper to begin 20 or go minutes before. ; 

Obſerve the hours, minutes and ſeconds of the beginning of the ecliph, 
called immerſion, that is, the very inſtant that the ſatellite appears to es. 
ter into the ſhadow of Jupiter; or the emerſion, that is, when it appe@ 
to come out of the fame. The difference of time between the obſerve 


immerſion, or emerſion, and that ſet down in the N. A. being turned ini 
degrees, 


land 
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tegrees, will give the difference of longitude between Greenwich and the 
ace of obſervation. 

Thele obſervations made on the firſt ſatellite, or that which moves near- 
| to the body of Jupiter, is the moſt proper for determining the longi- 
tude; and here it may be obſerved, that its emerſions are not viſible from 
the time of Jupiter's conjunction with the O to the time of his oppoſition 
tothe O, and that its immerſions are not viſible from the time of the plan- 
ers oppoſition to the O, to the time of its conjunction. 

The configurations, or the poſitions in which Jupiter's fatellites appear 
it Greenwich, are laid down every night when viſible, in page 12th of the 
month in the Ephemeris. 


EXAMPLE. 


Suppoſe that on the 17th of Auguſt, 1800, in long. 157* 55' weſt by 
account, an immerſion of Jupiter's firſt ſatellite was oblerved at 12h. 29m. 
205, apparent time. Required the longitude ? 

H. M. 5 


At Greenwich, the immer. of 1ſt ſatellite that day will be 22 37 08 
Obſerved immerſion at — — 12 29 20 
Difference in time 10 27 48 


Turned into longitude gives 156* 37, and is weſt, becauſe the time at 
Greenwich is more than at the place of obſervation ; the error in longi- 
tude 58 miles. 

As theſe eclipſes happen almoſt daily, they afford the moſt ready means 
of determining the longitude of places on land, and then the longitudes of 
a coaits might be better aicertamed than they are at preſent ; they might 
lo be applied at ſea, could they be obſerved with ſufficient accuracy in a 
ſip under ſail, which can hardly be done, fince the leaſt motion of a tel- 
elcope that magnihes ſufficiently to make theſe obſervations, would throw 
the objects out of the field of view. 

The ecliples of Jupiter's ſatellites may be well obſerved by one of Dol- 
land's new achromatic teleſcopes of three feet in length, or by a refle&ting 
telelcope of 18 or 20 inches focal length. 


To find the Longitude by the Eclipſes of the Moon. 


This is performed by comparing the times of the beginning or ending, 
u allo the times when any number of digits are eclipſed, or when the 
_ ſhadow begins to touch or leave any remarkable ſpot on the moon's 
ace, x 
Then will the difference of time between the like obſervations made at 
different places, turned into degrees, be their difference of lor gitude, 

But thele eclipſes happen too ſeldom to be of any general ute at lea. 


OBLIQUE 
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AXIOM I. 


IN all plain triangles the ſides are in direct proportion to the fines of their oppoſite angly 


To find a Side. 
As the fine of an angle 


Is to its oppoſite ſide, ; : 
So is the ſine of either of the other angles in the ſame triangle 


To the fide oppoſite thereto. 


k 


To find an Angle, 
As any fide given 

Is to the fine of its oppoſite angle, : 

So is either of the other ſides in the ſame triangle 


To the fine of its oppoſite angle. 
CASE I. 


Two angles and one fide 
given, to find either of the 
legs ? 

The angle BDC =1c0? 
and angle D CB = 54 

And the leg. BD = 220 
are given to find the ſides. G 1 B 


CONSTRUCTION. 

Draw an indefinite line GE, add the two angles D and C together, and ſubtracting their 
ſum from 1809 leaves the remaining angle B 260 on the line G E; on any point, as at B, 
deſcribe the angle B 26%, and on B H ſet off BD 220. On D make the angle BDC 
1000, then D C will interſe& the line G E in the point C, which completes the triangle, 
and B C will meaſure on the ſame ſcale from which B D was laid down 268 nearly, and DC 
119 alſo on the ſame ſcale. 
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To find CB. | To find DC. 
As the ſine of the angle C 54? 9.990796] As fine ang, C 549 9.90796 
Is to the ſide BD 220 2.34242 Js to the fide BD 220 2.34242 
So is ſupp. ſi. of ang. BCD 80% g9g.99335|S0 is ſine ang. B 269 9.04186 
12.3357] 41.98426 
9-99796 9.90750 
To the ſide BC 267.8 2.427810To fide DC 119.2 2.00 b 30 


line of numbers for B C. 


By the Gunter. | 
iſt, The extent from $0? to 54® on the line of fines will reach from 220 to 267, on the 


2d. The extent from 54 to 269 on the line of fines will reach from 220 to 119, on die 


line of numbers for the ſide D C. 


CASES ©. and BL 
Two ſides and an angle oppoſite to one of them being given, to find the other oppoſite an- 


gles and the third fide ? 
The fide BC 365, 
andthe fide A B 640, 
and angle A 269, 
given to find the fide 
A C, and angles 
ARC and BCA. 
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CONNSTAKVOUCTION 


Draw the indefinite line F E, and on any point therein, as at A, draw the angle DAE 269%. 
On Ab ſet off A B — £40, then on B, with 365 in your compaſſes taken from the ſame 
(cale, deſcribe an arch which will cut FE in the point C. Join B C, and it is done. A C 
vill meaſure on the ſcale before uſed 80g nearly, the angle B will meaſure on the ſcale of 


ale, chords 1032, and angle C 5 04 nearly. 
Proportion by Axiom II. 
To find the angle C. To find A C. 
As the fide BC 365 2.56229|As fine angle C 500 14 9.38573 
v to the fine of angle A 269 9.64184|ls to A B 640 2.80618 
& is the fide A B 640 2.30618[S0o is ſine ang. B, or its ſuppl. 762 14 9.98734 
12444802} 12.79352 
2.56229 9.88573 
To ſign angle C 50% 14 9-88 573 [To fide A C 808.) 2.90779 
Angle A add 26 Oo 
dubtract 76 14 
from 130 
Angle B 103 46 : 
It may be proper to obſerve, that if the given angle be obtuſe, the angle ſought will be 
acute; but when the given angle is acute, and oppoſite a given leſſer fide, then the required 
— angle is doubt ful whether acute or obtuſe, it ought therefore to be determined before the op- 
eration; for it is plain the above proportion produces 5917 for the required angle, but as 
a it is obtuſe, its ſupplement to 180 muſt be taken, viz. 1209 437. a 
x thei > 
at B, By the Gunter. 
BDC iſt, The extent from 365 to 640 on the line of numbers will reach from 26® to 50 14), 
langle, en the line of fines equal the angle B. 


2d. The extent from 500 14 to 769 14“ on the fines, will reach from 640 to 809, on 
the line of numbers equal A C. 


AXIOM Il, 


In every plane triangle it will be as the ſum of any two ſides is to their difference, ſo is 
the tangent of half the ſum of the angles oppoſite theſe ſides, to the tangent of half their 
difference, which half difference being added to half the ſum of the angles gives the 
greater angle, but being ſubttacted, the remainder will be the leſſer angle. 


CASE IVC ant: Vo 


= 
— — 


Two ſides and their contained angle 
being given, to find either of the other 
ugles, and the third fide ? 

The fide B C 11om. A C Som. and angle 


8CA 1020 30/, to find the angle BAC 
and CBA, 


„ .. et EIT I : 


— — —„— * 
2 — — 


* - 


* 
a 


\ 


y 


CONSTRUCTION. 


Draw the indefinite right line CD, on which ſet of CB = 110, make the angle 
ACB= 102" 39/, then on AC, ſet of CA 80, join A B, and it is done, for A B will 
Meaſure on the former ſcale 149, and the angles A and B will m.cafure 45% 58 and 31“ 32 
ipetively on the line of chords. 


N- The 
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The proportion by axiom III. will be, 


To find the angles B and A. | To find the ſide A B by axiom II. 

As the ſum of the ſides AC & BC 190 2.2787 [As fine ang. B 349 32 9785 ul 

Is to their difference, 30 1.47712jls to AC 80 1.900 
So is tan. + ſum oppo. angles 38745 9.90449 S is ſine ang. C 102 30 A 
— 1 or its ſup. 77 oy 9.98955 ls 
11.38161 N So 

2.27875 33267 
h 9-71850 T 

To tang. half diff, 7 13) = 9.10286|To fide A B 149.3 2.17417 

By Gunter. 
iſt, The extent from 190 to 30, on the line of numbers, will reach from 380 45! tg T 
7% 13 on the line of tangent: for half difference. . 


2d. Ihe extent from 77“ 30', which is the ſupplement of 102% 30“ to 1309 to 319 31 
on the line of fines will reach from 80 to 149, 3 on the line of numbers for the ſide AB 
required. | N 

The learner may be at a loſs how to know to which angles the above ſum and diff. belong, 


but let him remember the biggeſt angle is oppoſite the biggeſt fide, and the contrary, which a 
will determine it. . ” 
AXIOM III. g 
In any plane triangle, it will be 
As the greateſt ſi e 
Is to th- ſum of the other two ſides, 1 
So is the difference of thoſe ſides ther 


To the difference of the ſegments of the baſe made by a perpendicular, let fall frag of t 
the angle oppokte the baſe, | 


And half the difference af the ſegments added to half their ſum will give the greater 0 
ſegment, but if ſubtracted frem their half ſum will leave the leffer ſegment, the triangle W. 
being thus cut, becomes 2 right-angled triangles, the hypothenuſes and baſes of which ar bac 
given, to find the angles by axiom J. 

CASE VE 
The three fides of a plune triangle given to find the angles? 
The fide . : 
BA83, BC FR 
54, AC 108, B. 
given, to find 4 
the angles 
ABC, BAC, 
BCA. 


CONSTRUCTION. 

Draw the indefinite right line FG, on which from any point therein, as at A, ſet off AC 
ros, then $8 in your compaſſes, and one foot on the point A, ſweep an arch alſo with the 
diſtance 54 in your compaſſes, and one point on C, ſweep another arch interſecting the 
former arch inthe point B, and it is done; BA, BC, AC, will meaſure 88 54 108 rel- 
dectively on the ſame ſcale. 

The proportion by axiom III. 


88 To find AE=AD— DC the diff, of ſegments. 
54 
142 Sur of ſhurteſt ſides As the fide AC 108 2.0335 
34 Dit. anto Is to the ſum of ſides A B and BC 142 oY 
— $9 is diff. des A Band BC 34 1.5314 
Half baſe 54 3.68377 
Halt diff. ſegm 22.55 2.03343 
AD 70, 35 Great ſegment 
DC 31,65 Leait fegm, To AU tho did. of ſegmt. baſs 44, 7 1.65055 


Halt 23 35 


> 


off AC 
vith the 
ting the 
108 tel 


egme ats. 


2403140 
2.1522 
368377 
2.0334¹ 
— 


1.65035 
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Having divided the triangle into two right-angled triangles, the hypothenuſe and baſes of 
which are given, to find the angles by axiom I, as follows : 


To find the angle DAB. To find the angle DBC. 

As the hypothenuſe AB 88 BE, 1.94408. nypoth. B C 54 1.73239 

[s to ius e ere Is to radius go? oo 10 

& is file A D the great ſeg. 76. 35 1.88281 So is DO 31 65 1.50037 

Tone ang. ABD 609 2x” 9.93833 Te fl. ang. BDC 35 53 9.76798 
go —— | 
— Its com. ang. C=54 07-+ang.A 290 49 

The comp. is ang. A 2 29 49 83e 56˙ and 180˙—8 3 56 Sang. B96 


OBLIQUE SAILING: 


WI come next to the doctrĩne of oblique triangles applied to problems of ſailing; and 
though it may be applied to the meaſuring of inacceſkible objects, yet we ſhall confine it 
thoſe problems which are more immediately neceflary in navigation, and is chiefly uſed in 
taking the maps of harbours, ſea-coaſts, & c. as follows: 


Oblique Sailing exemplified by proper Examples, 
CASE l. 


The bearing and diſtance of two places from e#ch other, as alſo the bearing of each of 
them from a third place, being given, to find the diſtance from the ſaid third place to each 
of the other two places. 

EBXAMFEEZ LG 

Coaſting along ſhore, I ſaw a cape of land which bore from me N. N. E. I ſtood away 
w. N. W. go miles, and the ſame cape bore from me N. E. by E. I would know the diſ- 
tance of the ſhip at both ſtations from the cape ? 

CONSTRUCTION: 

Having drawn the compaſs N. E. S. W. 
It A repreſent the place of the ſhip at her 
firſt ſtation, from whence; through the 
N. N. E. point, draw the indefinite right 
Ine C A, alſo through the W. N. W. 
Faint, Craw another indefinite right line, 
B A, and ſet off thereon 20 miles from a 
ale of equal parts from A to B, through 
e centre of the compaſs alſo draw the 
I. E. by E. and S. W. by W. points, and 
mlle|thereto from the point B, draw the K — 
ne B C, meeting the N. N. E. in the „C 30% 
pint C, and it is done; now from the N. Br 
ward 2 points, and from the N. weſt- VF 5 
ad g points, together make 8 points for 


be ( BAC, allo the difference between -2 

N. E. by E. and N. N. E. points are 3, : 

= 33? 45'= ZB C A the other . \ 
Kg a right Z, the angle CB A will be rf of 
pecomplement of 330 45'==56® 15, * 4 

% Fo 
OM "To. * of 
D —__ 

To find the diſtance A C. | To find the diſtance B C. 

i radius 90 10.00000 [As radius 90 T0.00000 
LAB 20 mi | 

5 20 miles | r. 30 102] : B A= 20 miles 1.30103. 
Ting. / B==569 5 10. 17511 :: Sec, £ B 560 xg” 10.25 56 
40 diſt, from her 1 | : Di h iles 9 

ks 3 | 2 1.47614 | : Diſt. BC= 36 miles = 1.5 5629 


U 


and ſouthernmoſt S. E. by E. 


Having drawn the com- 
paſs, ſet off the bearing s as 
Ag the S. S. W. bearing and 
AC the S. E. by E. courſe, 
draw through the centre 
the dotted line repreſenting 
the bearings of the two 
places one from another, 


OBLIQUE SAILING. 


; SXAMPLE UM. 

| Being at ſea, I ſaw two headlands, whoſe bearing from one another I find by the chm 
to be W. by N. and E. by S. diſtance 15 miles, the northernmoſt bore from me 8. $, w 

I demand my diſtance to each of the ſaid headlandy > © 

COMUS TE RVUVCTION, 


3 and from A towards R, on W 
1 this line, ſet off from any 
ſcale of equal parts, 15 
miles, from A to D, and 
draw D C parallel to B A 
until it cuts A C at the 
point C, through C draw 
BC parallel to AD and 

it is done. 


As fine / A 78% 45/= 
Is to BC = 15 miles 
So is ſine . C 22930 


To AB = 5.853 miles 


two ſhips ? 
1ſt. Having drawn the 
compaſs, let A be the place 
the ſhips departed from, and 
draw tne N. E. 1 E. line A B 
| equal 16 miles. 
1 2. From B draw the right 
48 line B C parallel to N, N. W. 
then with 20 miles between 
the compaſſes, ſetting one foot 
in A, with the other croſs the 
line B C as in C, and join 
A C, then is the / BAC the 
courſe which the ſecond ſhip 
ſteered, reckuned from the N. E. 
4 E. ſoutherly, to find which; 


— . 
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. —_ Kal 4 2 > 2 22 — 
- ———— — . — - - — * 22 —— = 
— - — — —— — —— _ * < 
4. i — = »- — — 
—_—_— þ — — 1 . 
— — - - — — = - 
— 5 2 7 * * — >. — — * — 
- — 2 — 8 — 
| - - == 


K A HIFI res EIS, A i ao — — 
— — REI x , 
—— — — — 


ESRC 


2 —— 
rr AMT — 
—_——— ——_ 

— * 

-- 


mains 2 points, or 22* 30“ for the remaining 
Calculation of the fixes, 


Calculation of the Angles, 
Between N. N. E and E. by S. is 7 points, or 780 45 ABC, between S. S. W. n. 
S. E. by E. is 7 points, or 789 45 Sthe g BAC, conſequently the /$ 4BC, and BAC=1; 
paints taken together, her fore taking 14 from 16 the number of points in a triangle re- 


Z BAC. 


It being an ĩſoſceles triangle, 


229157 
ACS = BC=1; miles. 


1. 17609 
958284 
10. 75893 
22257 
0.76736 


This example and the firſt, are uſed for finding the diſtance of a ſhip from any head - und, 
&c. when the ſhip is about to take her departure from the land. 


CASE IL 


The bearings and diſtance of two places from each other, and the diſtance of one of that 
„ places and the bearing of the other from a third place being given, to find the bearing of 
1.1 the firſt, and the diſtance of the ſecond from the third place. 

\\\F Gp EXAMPLE. 

WH Admit two ſhips ſail from the ſaid road, one fails N. E. 1 E. eaſterly 16 miles, the oth 
fails 20 miles, and then finds the firſt to bear N. N. W. 
CWO USTRUCTION, 


I demand the diſtance betweentht 


VV 


2 b 
— 
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Calculation of the Angles. : . 
B to C bears S. S. E. the oppoſite point to N. N. W. which is 2 points, alſo A 
char From l i OY 
bears from the ſame point B, S. W. + W. the oppoſite point to N. E. 1 E. which is 4+ 


"0 points and two from the S. eaſterly, make 64 points for the C ABC, from whence you 
nd the Z C thus: - ä 
As the fide AC = 20 miles 1.30103 
Is to fine of the ABC 573® 9.9808 
So is the ſide A B 16 miles 1.20412 
| 11.18499 
1.30103 
To ſine of the C C 49? 57 9.83396 
For N. N. W. add 22 30 
Sum makes 72 27 from the N. weſterly. 
Which being counted from the N. N. W. makes AC to bear from N. 729 29“ weſterly, 
whence the ſhip's courſe was from A to C. 72 27 eaſterly, or E. S. E. 1 E. nearly. 
) To find the Diſtunce of the two Ships from one another, 
R The / ABC Tze 07 As fine C ABC=13* 07' 9.98087 
£,C= 49 $97 Is to fide AC= 20 1. 30103 
Sum 123 4 So is fine Z A 56 56 9.92326 
180 1122429 
8 9.98087 
To ſide B C 17,52 miles 124342 
W. CASE IH 
cn The hearings and diſtanees of any two places from a third being given, to find the bear- 


ings of the ſaid places, and their diſtance from each other. 


EXAMPLE. 
Admit two ſhips ſet ſail from the ſame port, one whereof fails N. W. zo miles, the other 
GilsN. E. by N. 40 miles. I demand their bearings and diſtance from each other. 


CONSTRUCTION. 


ngle u. 


le - 


From A ſet off the N. W. courſe 
A B, which make 30 miles, alſo draw 
the ſecond ſhip's courſe A C, and ſet 
off thereon 40 miles, from the ſame 
— before uſed, join B C, and it is 

one. 


ead-lan, 


e of thoke 
Yearing d 


the other 
etweentht 


4 


8 


To calculate the angles. 


N. E. by N. 3 pviats 33 45 
N. W. 4 points 45 
120 
2)10t 15 
1 ſur opp. ang los : 50 27 


* 1 
. 
9 
14 | 
q A 
o 
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As ſum of ſide A B & AC 70 184510 
Is to their difference 10 


OBLIQUE SAILING. 


Te find the diſtance from each athey, 


I,00000 | As the (1. ang. B 609 307 9793970 


So is tan. & ſum opp. Es 50% 37. 10 08570 
12508570 Is to ſide AC 40 miles 1,60206 

1,845 10 [20 is line ang, A 78 45! 9799157 

To tang. I diff. © «241 9,2400 — 
Sum = Angle B 60 30 10 11,5936) 
Diff. = Angle C 40 45 9793970 
— 

4 8 45 To their diſt, B C 48.8 1650 


Sum 180 © 
Angle C 40 45 
N. E. by N. 33 45 
Sum 74 30 the bearing from C, 
or W. by S. 4 S. nearly. 


Th 1 dift eee 
e mutual diſtances of tliree places from each other, and alſo the bearing of any t 
them being given, to find the ſeveral bearings of theſe two from the third 2 DO 


EXAM 


Admit there be two ports lying E. by N. and W. b 
the eaſternmoſt ſails northerly, 450, 7 miles, another from the 
and meets the firit, I demand the courſe ſtcered by each ſhip ? 

CONSTRUCTION. 


iſt. Having drawn the compaſs 
N. E. S. W. let B, the centre, repre- 
ſent the weſternmoſt port, and draw the 
E. by N. line BD, or. which ſet off 
400 miles to D, then will D be the 
eaſternmoſt port. 

ad. With 300 between your com- 
paſſes, and one foot on B, dcfctibe an 
arch. 

zd. With 450 In your compaſſes, 
and one foot on D, defcribe another 


. 


y S. diſtance 400 miles; a ſhip from 
weſteramoſt ſaſls 400 miles 


arch interſecting the former arch, as 
at C, join C B and C D. 

4th. Making B P the baſe from C, 
let fall the perpendicular C A thereon, 
which will divide the oblique-angled 
triangle BCD into two right-ang led 
triangles BC A and A CD. 


By Axim III. 
As the baſe B D 400 


2,60206 FY 


the hypoth. 


To find the courſe from P, in C AC. 


450, 7 2,6 52⁰ 


Is to ſum of ſides BC and CD 7 50, 7 2, 87547 [Is to radius 90 10,09000 
So is diff. of ſides BC and CD 150,7 2+ 17811 |[Sois AD 341,4 2,542 
5585358 12,5432 
2,60206 256 5589 
To diff. ſegts. of baſe 282, 8 2,4515 To co- ſine ang. D 40? 46 9,879) 


Half which 41,4 

Add to baſe 200, o 

Sum is gr. ſegt. A D= 341,4 

Diff. the leſſ. ſegt. AB 58,6 | 
To find the courſe from B, in / BCA. 


As hypoth, 300 2,47712 
Is to radins 8 I 0,c0000 
Sois AB 58.6 1, 76790 
11,7679 0 

2247212 

Co- ſine ang. B 7844 9729078 


Add. E. by N. 1115 


Zum E, 


Subtract E. by N. 11 15 


Remains W. 


29.31 N. for the ſhy" 


eourfe from P, the eaſternmoſt port, 


89 59 N. or the courſe is N. from B, che weſternmoſt ſhipꝰs pont. 


wo of 


from 
miles 


>D 
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CASE VV. 
The hearings of two or more places from two different ſtations, as alſo the bearings and 
diſtance of thr ſaid ſtations from each other being given, to find the bearings and diſtance of 


the ſaid places from each other. 


This caſe is a compound of the firſt and ſecond caſes. 
EXAMPLE, 
Coaſting along ſhore, I ſaw two headiands, the firſt bore from me N. E. the ſecond E. N. E: 
and after 1 had ſailed E. by S. 10 miles, the firſt bore from me N. by E. and the ſecond N. 
E. by N. I demand the bearings of the two headlands from each other? 


CONST A 

it, Having drawn the 
compaſs N. E. S. W. let 
A repreſent the place of the 
hip, from whence draw the 
N. E. line AC, the E. N. E. 
line A D, and the E. by 8. 
line A B= 10 miles, then 
will B be the ſecond ſhip's 
ation, 

zd. From B draw the line 
BC parallel to the N. by E. 
whare this inter ſects the N. 
L. line, as in C, gives the 
ficſt headland, 

3d. Alſo from B draw the N 


UTCTION 


Ls 


line BD parallel to the N E. 
by N. where this interſects 
the E. N. E. line, as in D, 
gives the ſecond head land. 
Ah. Join the points C and 
D, then will C D be the diſ- 
tance of the headlands from 
each other, and the ¶ ACD 


their bearing from the N. E. line, to find which by 
CALCULATSOk 
Firſt you muſt find the diſtance of both headlands from both ations, 


1. In the I ABC all the Es are given, 
and one tide AB 10 miles, 

Brtwixt E. by S. and N. by E. are eight 
points, conſequently, the / ABC is right- 
ungled. 

Betwixt N. E. and E. by S. is 5 points, o 
(CAB 15. Its comp. / ACB 
=33* 45', In A ACB. 


As ine C ACB = 332 45' = 9474474 
ſide AB == 10 1,00000 
:: fine FCAB=56 15 9.91985 
:BC 14,96 I,17511 


r 15 miles nearly. 


Laſtly, In the A Ch is given the fide 
CB 14,96, the fide B D 10 miles, and / CBD. 
For detwixt the N. by E. and N. E. by N. 
'$2 points, or the £ CB D = 22“ 30/. 

As ſum of ſides EC & BD==24,96 1.39724 
if. fides BC and BD 4396 C9545 
+: tang. Fſumopp. /5= 789 45' 10, 70134 


11, 39682 
i 1,397 24 
arg, 2 difference 44, 58 9959 
FCS tas 43 9 
Cop 33 47 


2. In the A ADB. 

Betwixt E. N. E. and E. by S. z points 
L DAB 33” as". 

Betwixt E. N. E. and N. E. by N. is 3 points, 
ſo that the ADB 33 457, now there are 
2 Hs equal, conſequently there muſt be two 
ſides equal, viz. the files oppoſite thoſe an- 
gles, that is, the fide A B the file B 
ro miles z and the AA is aa iſeſceles A. 

189 
22 230 
| 2) 187 30 


78 45 
9474512 


As fine 4 BCD 23% 477 


: BD 
: : ſine / CBD 


10 miles 
22 30 


I,C0C2000 
9558284 


CD the diſtance of both 68 32 @,83772 
Again, f 
From # BCD == 33 47 
Zubtract N. by E. 11 15 
22 32 that is D hears from 
C. S. 229 32 E. or S. S. E. and C bears the 
contrary from D. 
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CURRENT SAILING. 


22öͤ ⁵3ſ:mm SAILING. 
E are certain ſettings of the ſtream, by means of which al 


bodies moving therein are compelled to alter their courſe, and ſub. 
mit to the motion impreſſed upon them by it; whence, if a current fes; 
with the courſe of a ſkip, it augments her motion by as much as the drift 
or rate of driving it. 

Thus, if a ſhip fails N. N. E. 20 miles, in a current that ſets N. N. E. 
8 miles, in the ſame time her true courſe will be N. N. E. 28 miles in 
that time; but if a current ſets againſt a ſhip, it leſſens her velocity by 
Juſt io much as the current's drift is. . 

So that if the ſhip fails N. E. 49 miles, in a current that ſets S. W. 10 
miles in that time, then her true courſe will be N. E. 39 miles; and if in 
the lame time that the ſhip ſails N. E. 49 miles in a current that ſets S. W. 
59 miles, then the ſnip will fall a-ſtern, and her true courle will be S. W. 
10 miles; but if the ſhip thwarts the current, it not only leſſens or aug- 
ments her velocity, but gives her a new motion, compounded of that of 
the ſhip and current ; that 1s, 

If a body be agitated 
by two motions at the 
fame time, the one with 
a certain velocity that 
will carry it according to 
the direction of the line 
AB, the length AB in a 
certain {pace of tune, the 1 
other according to the direction of the line AD, with a velocity that will 
carry it to the diſtance AD in the fame time, then the body will delcribe 
the diagonal AC, and at the end of that time will be found in the point C, 

The letting and drifts of the moſt remarkable tides and currents are 
pretty well known, but if in unknown currents, the uſual way to find 
the ſetting and drift is thus: 

Let three or four men take a boat a little way from the ſhip, and by 2 
rope faſtened to the boat's ſtern, let down an heavy iron pot, or loaded 
kettle, into the ſea, to the depth of 80 or 100 fathoms when it can be, 
whereby the boat will ride almoſt as ſteady as at anchor, then heave the 
log, and the number of knots run out in half a minute will give the miles 
which the current runs per hour, and the bearing of the log ſhews the 
letting of the current. 


5 


EFENAMPLE 1. 


If a ſhip fails 98 miles N. E. by N. in a current that ſets S. by W. 27 
miles in the fame time. What is her true courſe and diſtance ? 


CALCULA- 


will 
cribe 
it C. 
5 are 


find 
by 2 


gded 
1 be, 
e the 
miles 
5 the 


V. 27 


CURRENT SAILING, 


N. N 

* * | 

> 
2 7 
. f 

* # 
* 
— 


SL. 


CALCULATION. 


The oppoſite point to S. by W. is N. by E. which taken from N. E. by 
N. leaves 2 points = 22 go' between them: for the < C being thus 
given in the AA C B together with the two ſides including it, viz. AC, 
CB to find Cs CAB and ABC, and diſtance A B by Axiom III. 


98 þ 125 As ſum of the ſides 125 


Is to their difference 71 
Sois tang. 4 ſum opp. Cs 58 45” 


180? 
22 30 
2)157 30 5 
5 To tang. I their difference 70 42 
78 45 
<B = 149 27 
8 Sj 
< C= 22 30 
— — 
Sum of <'s 180 0 
To find the Diſtance by Axiom I. 
As fine< A os F = 9.14624 
Is to CB 27 miles 1.43136 
So is ſine C 22 30 9.58284 
11.01420 
9.14624 


To diſtance AB 73,78 1.86796 


2.09691 


1.85126 
10.70134 


— nn g—om—m————— om 


12.55260 
2.09691 


10. 45569 


40, the run of the ſhip, is to 20 the run of the current, ſo is 76 the whole 
run of the ſhip to g8 the drift of the current, then from the end of that 1 


6 CURRENT SAILING. 
T4 ti TANGLE HM. 
[1 I | If a ſhip from the latitude 38 49' fails N. N. E. 40, then N. E. by k 
148 36 miles, in a current that ſets S. E. by S 38 miles, in the fame time 
| 14.98 ih that the ſhip fails 40 miles; I demand the diitance from her fir place 
. and alſo the latitude the ſhip is in ? g 
1 " | 16 
4.3368 WG 
14 | " 7 
1 £ Jo 
g | q | 2 “ "oo ya : F 
. Ny z * : 
— 11 2 12 \ : 
(a D'S * . 
18 © | f 1 ' c * 
9 | if W——— 6 — 1 .——.— 
5 5 | I 7 * , 
pu. | Ws I LY Fl 
1 Fl: 1 % * Fu 
I 3 ' 1 %, yl | 
| 1 F | if W S 
4 SG ta 
n . m 
411119 g 
ii CONSTRUCTION. 7 
bs & „ 0 
F448 Having drawn the compaſs, draw the N. N. E. courle equal to 49 ſe 
. miles, to the end of which join the N. E. by E. line, and ſet off thereon ol 
148 36 from the ſame ſcale, from the end of the laſt N. E. by E. line ſet of MW. 
| | the diſtance of the current's drift, viz. S. E. by S. 38 miles, that is, as A 
1 i on 
by 


<a 


line to the ſhip's firſt place, will be the diſtance, and the < being mei- 


l C — 7 T 2 - 
—— — — 2 - * 
— — - 
* — — — - = _— Py — 2 
Seren ; N rr 
- _ — — —— 4 ww - -- — 


i U ured will be the ſhip's courſe, and a line let fall from this laſt point on 2 

| the parallel of the ſhip's firſt place, will give on that parallel the depar- WW" 

14 { ture from her firſt meridian, Ve 
148 This may be done by calculation ; but that being tedious we ſhall omit 4 
14 | it, and ſhew how it may be done by a traverſe, in which we ſhall conſider Wi: 
iT N the current as a ſingle courſe. 3 

1 4 | [| Courſes Miles. Northing |Southing. | Faſting. | Weſting. (1 
[| | | N. N. E. 40| g7.a | 15.3 on 

j Il i | U | N. E. by E. 36 20.0 29.9 2 
145 S. E. by S. 38 31.6 21.1 * 
my 57.0 31.6 66.3 is 
| 23.6 T * 

| 23.4 | - 

| PEE. lint 


As wit 


ö E. 
ime 
a, 


to 40 
nereon 
ſet off 
18, as 
whole 
of that 
; meal- 
int on 
depar- 


I! omit 
onſider 


Nountems, &c, 
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As diff, lat, 25.4 miles 1.40489 
Is to radius 10.09000 
So is departure 66.93 miles 1.82151 
To tang. courſe 69* g' from N. Eaſterly 10.41668 
or nearly E. N. E. 4 E. 

As ſine of courſe 69? 3 9.97030 
Is to os 66,3 miles 1.82151 
So is ius 10 

To diſtance 30 miles 1.85121 


The Manner of Surveying Coafls and Harbours, 


AVING, in the former part of this work, treated on thoſe branches 

of knowledge which ought to be acquired by every one who under- 
takes the condutting of ſhips to remote parts; I think it incumbent on 
me to give {ome directions concerning another branch, which, though of 
great Inapoit2nce, ſeems to be too much neglected ; namely, the drawing 
ck Drafts 7 Charts of the ſeveral Coaſts along which they fail, and alio 
of thoie He: ours into which they go. I ſhall now proceed to ſhew the 
eder how ths buſineſs of taking the bearing of any part of a coaſt, and 
of plotting or delineating it may be performed. 

1. Bring the ſhip to the moſt convenient place from whence you can 
ke the moſt diſtinguiſned points of land, and the moſt remarkable objects 
on ſhore, and note their bearings down in your ation book, as allo keep 
4 rough draft on a ſheet of paper, note thereon the ſtation 1. 

2. Bring the ſhip to the moſt convenient ſtation or ſpot you find, and 
lake the bearings of the moſt remarkable points and ſpots you before ob- 
krved when at firſt Ration, and obtain if you can the diſtance of your 
vellel, from your firſt ſtation, from the bearings and diitance of ſome nated 
points on ſhore, 1t will be preferable ; but if you have no diſtances on 
ore of Object, from one another, you mult, in this caſe, obtain it care- 
fully by your log; allo note theſe bearings down m vour rough draft as 
vel s in your book, making a baſe line to repreſent the bearing of your 
lip at her firſt tation, and placing from tome ſcale thereon the diſtance 
and bearing of your former ſtation, which will be ſtation 2, from whence 
aw the laſt mentioned bearings, and note their interſections with the 
ane objects before ſeen ; a line drawn through all theſe interſections, mak - 
Ing it relemble as much as you can all the turnings and windings of the 
"nd you lee, carrying your eye from point to point on ſhore, and making 
be lame wavings or windings in your draft. 

. 3- Note particularly on ſhore {uch remarkable objects that lie in one 
ine, for objects that are in leading marks, as houſes, churches, ſteeples, 
As 
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As alſo ſuch particular objects as open from one another, one, two, or 
three points or more, it will aſſiſt to correct thereby. 

4. If you can from a third ſtation take in like manner the bearing and 
diſtance of your former two ations, and alſo of all the former objects, you 
will from thence be able to detect if any error ſhould have been commit. 
ted; each ſtation ſhould be if poſſible in the bearing of two remarkable 
{pots in one, what opening theſe make with one another at gd. ſtation, will 
determine, 


To take a Draft of a Coaſt in ſailing along Shore, 


AVING brought the ſhip to the moſt convenient place from whence 
the principal points of the Coaſt or Bay may be ſeen, either caſt 
anchor if it is convenient, or lie as ſteady as poſſible; or, if the coaſt is 
too ſhoal, let the obſervations and meaſures be done in a boat; then, while 
the veſſel is in a ſtationary ſituation, take with the azimuth compals, or 
ſextant, the bearings in degrees, &c. of ſuch points of the coaſt as form the 
moſt material projettions or hollows ; write down thele bearings, ard 
make a rough ſketch of the coaſt, obſerving carefully to mark the pouns 
whoſe bearings were taken with letters, for the ſake of reference, 

Then let the ſhip or boat run in a direct line along, which mult be care. 
fully meaſured by the log, or otherwiſe, one, two, or three miſes, more or 
lels, until ſhe comes to a ſituation from whence the fame points before 
obſerved can be ſeen again: there let the veſſel lie as in the foregoing ba- 
tion, and again oblerve the reſpective bearings and leading-marks where 
two points or bearings, as mountains, churches, trees and houlvs, auy two 
remarkable objects in one, in degrees, &c. of the fame noted points, 
which are alſo to be wrote down, and a rough {ketch of the coaſt ſhould 
be allo taken from this ſtation, for which purpoie prepare an obſervation 
table, in which write diſtinctly and regularly che ſeveral celeſtial obſerya- 
tions, bearings, diſtances, mealured by the log-line, the rocks, ſhoals, 
loundings, overfalls, races of tides, and other remarks that may be made 
along the coaſt ; the table may conſiſt of {even or eight columns diſpoled 
in the following order: 

Nor. he ſextant will be found the readieſt and moſt correct inſtru- 
ment to take the angles, by being held in an horizontal poſition, by which 
means any two objetts not exceeding 120 may be brought into contact; 
it will not be amils to take material points, by the compals, and intermed- 
abe ones by the {extant or quadrant, 


Obſervations 
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While the veſſel is running the baſe line from ſtation to ſtation, an ac- 

curate appearance of the coaſt ſhould be made, to do which let four expert 

ns perlons be appointed, one to take the bearing exactly with an azumut!: 
compass; one to overſee the running out of the log- line, and to KeeP at 

count of the ſhip's way, ſo as to be readily able to tell the diſtance run 

when required; the third to attend the heaving of the lead, to write down 

ne ſoundings and bearings of one or two head points, or remarkable points 

a the coaſt, taking at each depth; the fourth a draftiman, to draw out 

de neceſſary bearings and diſtances, and delineate the figures and windings 
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of the coaſt at each ſtation, and to correct their forms and dimenſions when 
the ſhip is failing along the land. Then let the ſeveral bearings be cc. 
rected by the variation to reduce them to their true poſitions; then in 
ſome convenient part of a ſheet of paper, deicribe a circle, the larger the 
better, on which lay off the ſeveral bearings taken from the far} ſtation, 
and let them be numbered 1, 2, 3, &c. on the outſide of the circle; al 
lay down the ſeveral bearings taken at the 2d. ſtation, let theſe be number. 
ed with the ſaine figures on the infide of the circle. 

Draw a line to exprels the ſhip's run, both in length and courſe, and 
from the end of the line, expreſſing the firſt Nation, draw lines parallel to 
the reſpective bearings taken at that end, and note it in the circle; mark 
the interlection of each pair of lines, directed to the lame point with the 
numbers annexed to their bearings ; and through the interſection to marked, 
draw by hand a curved line; obſerve to wave the line in and out, as near 
as can be like the bending of the coaſt itielf. 

Againſt each part draw the appearance of the elevated, or low ground, 
in the ſketches, diſtinguiſhing rocks, cl:tis, or high lands, low lands, fand 
hills, &c. If there ere any currents, or eddies, expre!s them in their 
proper places by darts or arrows, the points being turned that way the 
currents ſet; put in the ſeveral ſoundings at low water, in Han figures, 
dliſtinguiſhing whether fathoms, or feet; ſhew the time of high water on 


the full and change days, by Roman figures, and tell the ri t beet, put 
in a compals, with a ſcale of miles or leagues, iuch as the volle vun was 
laid down by; add the name of the place, the coaſt, and the ande and 


longitude, as true as can be obtained. 

If there is a ſhoal or fand on the coaſt, let it be tiken by a boat failing 
round it, and keeping an account of the cour'cs, d/tances ana foundings, 
to be put in the draft; the boat muſt, fro twig part of the land or ſhval 
take the bearings of two points on the coaſt, where beirmngs have been h. 
ken from the ſhip, or the bearing of the boat or tome part of the ſhoal, or 
lome beacon in that place muſt be taken by the ſhip, at the ſtations where 
ſhe takes the bearings of the ſhore ; for by either of theſe means one point 
of the ſand being obtained, the reſt of it can be laid down from the boat's 
account, 

If the coaſt to be drawn is a bay or harbour winding in ſuch a manner, 
that all its parts cannot be ſeen at two ſtations; let as many baſes or lines 
be drawn and exactly meaſured, as may be found neceſſary, oblerving that 
the ſeveral diſtances run {ſhould join to one another, in the nature of a 
traverſe ; that each new {et of objects, or points obſerved, ſhould be taken 
from two ſtations at the end of a known diſtance, and that the objects whole 
bearings are taken do not ſo much extend beyond the limits of the baſe, 2s 
to make angles with it leſs than about I or 3; of a point, but rather relerve 
tuch objects ſor the next meaſured baſe line; for when lines lie very oÞ- 
liquely to one another their interſections are not eaſily aſcertained, 

Thus may a coaſt of any extent be ſurveyed, by carefully mealuring of 
ilationary bale lines, and from their ends drawing angles to each other. 

If any particular parts of the harbour cannot be conveniently leen from 
either ation, take the boat into thoſe places, and having well examm: 
hem, make ſketches thereof, eſtimating the length and breadth of tht 
voral mlets, either by the rowing or failing of the boat; take as many 

| bearings; 
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hearings, ſoundings, and other notes as may be thought neceſſary ; then 
mne x theſe particular views in their proper places in the general draft. 

It there are any dangerous ſands or rocks, beſides inlerting them in their 
roper places, there ſhould be a double line drawn through that point, on 
one or more objects aſhore and for this purpole chooſe a church, mill, 
houſe, noted tree, a clift, or any remarkable thing that can be diſtinaly 
ven at ſea, and which caa be brought to bear in the ſame right line with 
the point to be avoided; but if that point is under water, there muſt be 
two land marks brought to bear with the danger, either in a right line, 
when it can be, or in two lines, and thoſe two lines, and thoſe land marks 
may be put down in their proper places, by their interlection of two ob- 
[ets in one bearing, and two objects in another bearing; which will give 
the ation of the ſhip, and the diſtance and the bearing of the danger from 
that ſtation noted, when near or on it; but if two ſuch interſections can- 
not be obtained, it muſt be put down from the two points on ſhore, in 
ene with the computed diſtance therefrom, or from the interſection bear- 
ings of two ſingle points on ſhore, 

It ſhould be remarked in the draft, what places, if any, are unfit for an- 

chorage, and what are fit, by writing rocky ground, foul anchorage, good 
anchorage 3 and in the latter, to draw the figure of an anchor. Allo if 
there is any particular channel more convenient to fail through than ano- 
ther, it is to be pointed out by lines drawn to its entrance, from two or 
more noted marks on ſhore, 
The foregoing method of ſurveying a coaſt ſuppoſes in general, that it is 
taken by a {hip in her paſſage along, not having an opportunity of going 
aſhore —But when circumſtances will permit the meaſures and obſervations 
to be made on land, the ſurvey can be more accurately taken than on the 
water, 


To Survey as Harbour by Obſervation Aſhore. 


Mise an eye · draft of the place io be ſurveyed ; and in going round 
its coaſt, fix in the moſt remarkable points and bends of the ſhore 
lation ſtaves, or ſtraight poles, tall enough to be ſeen at a conſiderable dif. 
lance : but if at any of thoſe places there is a noted tree, houſe, or any 
ocher remarkable thing, that object may ſerve inſtead of a ſtation ſtaff ; and 
it will be convenient to black the ſtaves, and tie a piece of white bunting 
to the top of each; then in the eye-draft put letters at the noted points, 
or marks, for diſtinction lake, 

Chooſe the moſt level ſpot of ground, wherein a baſe line may be meaſured, 
of one or more half miles in length, or a length of not leſs than a tenth 
part of the diſtance of the two extreme objects marked for obſerving, and 
let the direction of the meaſured baſe line be ſo laid out, that from both 
ends of it as many of the ſation ſtaves before planted, or the objects before 
remarked, may be ſeen; the bearing or poſition of this baſe muſt be deter- 
mined by degrees and minutes, and alſo its length muſt be accurately mea- 
ſured to feet and parts, either by a mealuring chain, or by a piece of log- 
ine of 100 feet long, properly marked at the end of every 10 feet. 

From one end of the bale oblerve, with any inſtrument proper to take 
barings, the poſition or bearing in degrees and minutes, of all the ſlave: 
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or objects within view, and write them down orderly ; do the ſame fron 
the end of the baſe, and let all the bearings be corrected by the variation gf 
the compals. 

Then thefe meaſures and correfted bearings being plotted or laid down, 
will give the moſt conſpicuous points on ſhore, the intermediate ſpaces ar 
to be filled up from the ſketches of them matte on the ſpot. 

But if any ſuch objects ſhould ſpread on either hand, lo far from beyond 
the limits of the baſe, that at either end thereof, the other end and thok 
Objects or ſtaves ſhould appear nearly in the ſame direction, or to make 
<s of, not exceeding 10“: or, if ſome of the remarked objects can be 
een only from one end of the bale, then let the bearings of ſuch obje(ts be 
taken from a place whole poſition has been determined from both ends of 
the meaſured baſe ; or, if there are ſeveral remarked objects which cannot 
be ſeen from neither end of the bale lines, let the bearings of ſuch object 
be taken from each of the two points whoſe poſition has been taken from 
both ends of the baſe, or it may on ſome occaſions be proper to choole 
another place on which another bale of a convenient length may be mes 
fured, and from the extremities of which the ends of the firſt bale may be 
feen, and allo as many as can be of the remaining objects which hy tc 
obliquely for the firſt baſe, or which could not be ſeen from it; in fuch 
manner proceed until the bearings are tiken of all the points judged ne 
ceſſary for completing the ſurvey of the limits of the harbour. 

If a baſe line of a ſufficient length cannot be meaſured in one right li, 
it may be taken in two adjoining lines, as the two ſides of a triangle, the in. 
cluded angle being accurately taken, and the bearing of either line. 

When the outlines or limits of an harbour, bay, road, &c. are delines- 
ted by the preceding precepts, let a ſmall veſſel go out to fea to tak 
drawings of the appearance of the land, and its bearings, {ail likewile into 
the harbour, and draw the appearance of its entrance, take particular notic: 
if there are any falſe reſemblance of the entrance by which ſhips may bt 
deceived and run into danger; or when any two objects being brought in 
a line, or in one, will lead into the harbour without danger; when it can 
be done, ſearch for the beſt anchoring places, and if poſlible denote tho 
places, by bringing two objects in one, if not the exact bearings of tw 
or three other objects, fo that the places may be eaſily determined, the 
chart being correctly drawn, a at. with the variation, and ſcale pro 
perly fitted to the plan, the iſles, rocks, ſands, &c. marked in their prope 
* with their ſoundings at low water, and the winds open to them, the 

eſt track with the ſoundings all the way to thoſe anchoring places, the 
proper failing marks to avoid dangers; the winds, if any troubleſome ones 
which prevail, and at what ſeaſons; the places where freſh water can b 
got, the name of the place, the country in, on what ſea, the latitude and 
longitude, a ſketch of the appearance the place makes at ſea upon a know 
rhumb, and at an eſtimated diſtance, and whatever elſe a judicious ſeam 
ſhall think proper to inſert ; then is the plan fit for all nautical purpoſe, 
and may be embelliſhed with proper colours, if neceſſary. | 

Sea drawings, taken according to the foregoing precepts, beſides tit 
real ule they are of, cannot fail to recommend the young mariner, we 
ſurveys and conitrufts them, to the notice of his Superiors. 
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To reduce a Draft to a ſmaller Scale. 


ITH a black lead pencil draw the draft to be reduced all over with 

crols lines, forming exact ſquares, draw the clean paper for the 
copy all over with the ſame number of ſquares, but their ſides larger oz 
ſnaller in proportion to the intended ſize of the ſcale, ſuch as I, 4, &c. 
length of the other, diſtinguiſh by a ſtronger mark, with a figure every 
ffh or fixth row of ſquares in both, ſo that the ſeveral correſponding 
ſquares may be readily perceived, then, in each of the ſquares of the draft, 
draw, by the eye, a curve on the paper, ſimilar to that in the ſquare of 
your copying draft, till the whole is copied, make the black lines with 
India or other ink, and when drawn, the black-lead lines may be rubbed 
out with bread or India rubber. 

[ here give two Examples as an elucidation of what has laſt been faid. 


EXAMPLE L 

AB is the Baſe Line, equal to 2 Mile. 
JN, 5 FE. 1 JAG==N. E. by N. 114 
nn. Suden a. 2 Station at A, 
BD N. 33 W. th. AD S. by W. lake 
BEW. S. V. 4 * | AE=S, W. by W. 4 3 
BHS. W. byS AW. 5 5% AH s. LW. 5 * 
BF=S. 6 AF 8. E. 6 

Theſe inſtruments give the points GC DE HF in order from each ſta- 
tion; that is, BG and AG interſe&s, as alſo BC and AC, &c. 

Obſerve, the laſt letter muſt be the ſame in both bearings, and it will be 
the beſt to follow the bearings one way all round the compals from the 
firſt ſtation ; as alſo when arrived at the ſecond ſtation, begin with your 
firſt object ſeen at firſt ſtation, and follow the letters round belonging to 
" objett, by which the laſt letter in each bearing will ſucceſſively fol- 
ow in order. 


This is an example when on board ſhip, but in the following 


EXAMPLE II. 
This harbour was ſurveyed by baſe lines taken on ſhore, which, when 
i can be done, is far preferable. 
- The baſe line AB 812 fathoms was taken, as by directions on the mo! 
eren ſpot on ſhore 3 now, beginning from the point A: 
AB=W, by S. 48. GBS. S. W. 
AC=W, by N. GC=W. by S. 18. 
ADW. N. W. N. (Bearings from G DW. N. 
AR N. N. W. z W. Station A, [ GEW. N. W. N 
A N. by W. IW. GFN. W. by N. N. 
AG=N, N. E. 812 fathoms. 
Bearings from Station F. Bearings from Station K. 
FE and FHN. W. by N. N. in one. KFS. W. W. 
FIN. E. KES W. S. 
FRN. E. E. 773 fathom. KH N. W. IN. 
KT N. by W. IW. 
NN N. E. 


| Bearings 
from Sta- 
Y | tion G. 


Throus|!! 
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Through the interſe&ions of the bearing draw the configuration of the 
land, as before directed, and finiſh the drawing by the inſtructions ther: 
given, which, if well heeded, no difficulty will materially occur, 


To find the Height and Diſtances of Objefts at Sea, 


HEN the object is perpendicular, and the diſtance to it can be me. 

ſured, find the angle of latitude with a quadrant, and meaſure the 

diſtance to it as exact as poſſible, and then you have the Cs and baſe, to find 

the E or, if you go backward or forward until the angle of al. 

titude be 455, the diſtance between you and the object will be the perpen. 
dicular height. 
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Being 96 fathoms from the bottom of a tower, I find its altitude, q. 


ter allowing for the height of my eye, above the water 50? 10', Requir- 
ed the height ? 
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— 0 
— => 
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LA. = l 4 — — . — 
raw A B =96, upon B erect the perpendicular B C; and draw AC, 1 
making an angle with AB = +5? 10 till it cuts B C in C, then will BU | 
he the height of the tower. l 
As radius 90? oO 10.00000 1 
Is to the diſtance 96 fathoms | | 
So is tang. ang. A. 13 10 b 


To the height B C 26.2 


EXAMPLE II. 


Being at ſea, I obſerved the altitude of a mountain, and found it 20*, and 
then failing from it in a direct line four miles, I found the altitude of the 
mountain to be 14*, dip and refraction allowed for. I require the per. 
pendicular height ? 


CONSTRUCTION. 
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CONSTRUCTION. |/A=1609 
4 D140 


Drau the horizontal line DC . N ; a | 
On any point A make the C BAC ABO. Sum 1749 which taken from 1 $9? gives the 
zum A let off 4 miles to P, on D make DBA SG. Then it will be 


the / BDC==149, and from where the line As line { DBA==6? * 9.01923 
DB cuts the line AB as at B, let fall the per- 3 =o — 
pendicular BC on the baſe DC, and DC| * BB=4 miles 0.60206 
neiluted will be the perpendicular height| * * Sine BDA 140 9.38363 
required. . 

9-98 574 
901927 
APB=9.253 =0.90C65r 
Then A ABC given AP = 9.258 an! 
Z A find BC. 
Radius 10.00000 


t AB 99.255 0.95551 
1 Sine g 20 9.3305 


S 


1 BC 3.166 0.50059 


do that the height of the mountain is 3 miles 7 = 1 furlong, 19 
poles, &c. 


Norr. In finding the / DAB ſee Prob: 5th in Geometry, (page 18.) 
Of the Curvature of the Earth, 


OST perſons know, that if they are raiſed above the ſurface of the 
M adjacent land or water, they can not only ſee different objects that 
liz on that ſurface better, but alſo ſee thoſe more and more remote as they 
advance higher. The jxregularity of the ſurface of the land will not be 
ſubjected to any one Chat will give the diſtance to which objets may 
be {een at different ell . 
form curvature of ti r, upon the ſuppoſition of the ſpherical form 
2 the earth, thoſe diſtances may be eaſily computed. 


- RULE: 


lo the earth's ſemidiameter add the height of the eye, multiply the ſum 
the height, then the {quare root of the product is the diſtance at which 
a obje&t on the ſurface of the water can be ſeen by an eye ſo elevated; and 
W this rule was table XVII. computed, the diameter of the earth being 
hken at 41798117 feet, accor-ling to Sir Iſaac Newton's meaſures. This 
ble may be uſefully applied to eſtimate the diſtance of an objett at ſea, 
It? elevation of that. object above its horizon being known. 


EXAMPLE L 


| ling towards a head-land, on which is a light-houſe elevated 600 feet 

dove the ſurface of the water, we law the lights at night juſt appcar in 

he borizon ; how gfar were we at that time diſtant from that light-houfg ? 
W Look, 


s; but at ſea, where there is generally an uni- 
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Look in table XVII. for 600 feet in the column marked height in feet, 
and right againſt it, in the column marked diſtance in miles, is 29.994, 
So that the diſtance may be reckoned about go miles. 


. 


Being in company with ſome merchants walking on a ſandy ſhore, cn 
the look, out for a veſſel which was expected, whoſe top-gallant-maſt wa 
140 feet above the ſurface, allowance being made for her immerſion in the 
water, we obſerved through the teleſcope a ſhip's vane juſt appearing in 
the horizon. How far off is that ſhip, ſuppoling it the veſſel expetted? 
Anſwer, againſt 140 feet, the height, ſtands 1 4.488, that is her diſtance; 
here is no allowance made for the heighth of the eye above the horizon ; 
but it is obvious, that the higher the eye, the farther it can fee : now x 
objects are ſeen in a ſtraight line, and that line is a tangent to the earth's 
{urface, therefore it follows, that to find the diſtance of two elevated cb. 
jects, whea the right line joining them touches the ſurface of the ein, 
between thole objects look for the diſtance anſwering each height, and 
tacir lum is the diſtance required, 

Thus, in the ſecond example, ſuppoſe the eye raiſed ſix feet above the 
water's edge, it can fee an object on the ſurface 2.999, or 3 miles ol, 

nis diſtance added to 14+ miles, makes the diſtance of the {hip to be 17 


miles. 


ENAMPLE II. 


A man being on the main-top-gallant-maſt of a man of war 9209 ter! 
above the water, ſees an 100 gun ſhip the had engaged the day belor, 
hull-to; how far were thoſe ſhips diſtant from one another? 

A ſhip of 100 guns, or a firſt rate man of war, is above bo feet 


* 715 arg 


the keel to the rails, from which dedutt about 20, leaves 40 for the 

of her quarter- deck above water. Now a ſhip is feen to hail-to wii 

her upper works juſt appear. 
Then 200 feet high gives 17.316 miles. 
And againſt 40 ſtands 7-744 


fron: 


25,009 miles is her diſtatic?, 
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MXPLANATION of the PLATE &eſcribi ing the RIGGING, &c; of a FIRST. 


1 BOWSPRIT 
2 Yard and fail 


« Bobſtay 
; $pritlail ſheets 
Pendants 
; Braces and pendant3 
9 Halyards 
20 Liffts 
11 Clæwlines 
12 Spritſail horſes 
13 Bur lines » 
24 Standirg liffts 
15 Spri.ſail tops 
16 flving jibboom 
17 Flying jib, ſtay, and ſails] 
18 Halyards 
19 Sheets 
20 Horſes 


21SPRIT SAIL TOP MAST|. 


22 Shrouds 

25 Yard and fail - 
24 Sheets 

41 lifts 

26 Braces and pendants 
27 Cap 

28 Jack-ſtaff 

29 Truck 

30 Union Jack 

11 FORE-MAST 

32 Runner and tackle 
33 Shrouds 

34 Lanyards 

35 Stay and lanyard 

26 Preventer ſtay and lanyard 
77 Woolding the maſt 
38 Yard and ſail 

% Horſes 

$0 Top 

41 Crow foot 

& Jeers 

43 Yard-tackles 

4% Lifts 

45 Braces and pendants 
66 Sheets 2 


47 Fore tacks 

43 Bowlines and bridles 
4% Fore burtlines 

$0 Fore leechlines 

51 Fore top-rope 

$2 Puttock ſhrouds 

53 FORE TOP-MAST 
$4 Shrouds and lanyards 
55 Yard and fail 

56 Stay and fail 

$7 Runner 

88 Backſtays 

$9 Ha!yards 

-n — 

. DT races and pendant 
62 Horſes 2 5 
63 Clewlines 


RATE SHIP of WAR. 


65 Reeſ-tackles 
66 Sheets 

67 Buntlines 
68 Croſxtrees 


71 Shrouds and lanyards 
72 Yard and Sail 

73 Backſtays 

74 Stay 

75 Littts 

76 Clewlines 

77 Braces and Pendants 


79 Flag-ftaff 
8 Truck 
81 Flag- ſtaff ſtay 
82 Burgee 
83 IN-MAST 
4 SWuds 
85 Lanyards 
3 Runner and tackle 
87 Pendant of the gornet 
88 Guy of ditto 
89 Fall of ditto 
go Stay 
91/ Preventer ſtay 
92 Stay-tackle 
93 Woolding the maſt 
94 Jeers 
05 Yard tackles 
96 Litfts 
. 99 - Braces and Pendants 
98 Horſes 
99 Sheets 
roo Tacks 
101 Bowlines and bridles 
102 Crowfoot 
103 Top- rope 
104 Top 
1056 Buntlines 
106 Leechlines 
107 Yard and fail 
1c8 MAIN TOP-MAST 
Log Shrouds and lanyards 
110 Yard and fail 
111 Puttock ſhrouds 
112 Packſtays 
113 Stay 


115 Runners 


116 Halyards 


117 Liffts 


(113 Clewlines 


19 Braces and r 


20 Horſes 
121 Shects 


123 Buntlines 
124 Reef-tackles 
125 Croſstrees 
126 Caps 


64 Bowlines and bridles 


* 


128 Shrouds and halyards 


78 Rowlines and brivles 


122 Bowlines and bridles | 


| 


| 69 Cap 
70FORETOP GAL. MAST 


- 


127 MAINTOP G.-MAST, 


129 Yard and ſail 


130 Backftays 


131 Stay 

132 Stayfail and halyards 
133 Liffts 

134 Braces and pendants 
135 Bovlines and bridles 
136 Clewlines 

137 Flag- ſtaff 

138 Truck 

139 Flag-ſtaff ſtay 

140 American ſtandard 
141 MIZEN MAS T 
142 Shrouds and lanyards 
143 Pendants and hurtons 
144 Yard and ſail 

145 Crowfoot 

146 Sheet 

147 Pendant lines 


18 Peckbrails 


149 Stayſail 

150 Stay 

151 Derrick and ſpan 

152 Jop 

153 Croſs-jack yard 

154 Croſs-jack lifts 

155 Creofs-jack braces 

156 Creſs-jack ſlings 

15% MIZEN TOP-MAST 


158 Shrouds and lanyards - 


159 Yard and fail 


160 Backſtays 


161 Stay 

162 Halyards 

163 Lifts 

164 Braces and pendant 
165 Bowlines and bridles 
166 Sheets 

167 Clewlines 

168 Stayſail 

169 Croſstrees 

170 Cap 

171 Flag-ftaff 

172 Flag- ſtaff Nay 

173 Truck 

174 Union- Jack 

175 Enfign ſtaff 

176 Truck 

177 Euſign 


114 Stay ſail & ſtay & halyard|178 Poop-ladder 


179 Bower cable 
S727 5 


[ 
A Cat-head 


B Fore chaanels 
C Main channels 
D Mizen channels 
E Entering port 

F Hauſe-holes 

G Poop lanthorns 
HH Cheſstrees . 

I Head 


K Stern 
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[ Though the following may be thought uſeleſs to Seamen, it may not te to many Teachers and Laas 5 
. ers, as there are excellent mathematicians who, on account of their being far diflant from any 1 


fort, are at a Liſs for the Terms made uſe at Sæd.] 


Ax EXPLANATION or SEA TERMS. 


Aa Abaft. The ſternmoſt Part of the ſhip : carry aft any thing z that Wan 


wards the ſtern. The maſt rakes aft, that is, hangs towards the ſtern. How chez; 1. B. 

fore and aft? That is, how fares all the ſhip's company ? 7 
Amin, The old term for yield, uſed by men of war to an enemy; but it now ſignifies any . 

thing done ſuddenly, or at once, by a number of men. 

Alt. Over head, or above. f | d 5. 
Anchor. The inſtrument by which a Hip is held, The anchor is foul : that is, the cibl. B 
has got about the fluke of the anchor. The anchor is a peek : that is, directly under the J. 
hawſe- hole of the ſhip. The anchor is a cock- bill, that is, hangs up and down the ſhip's fide. B. 
Afwvnirg. A ſhelter or ſcreen of canvas, ſpread over the decks of a ſhip to keep off the hea 55 
of the fun. Spread the awning, extend it ſo as to cover the deck. Furl the awning | 
chat is, roll it up. 2 B. 
cf, is diſtance, Keep aloof, that is, keep at a diſtance. | 
A A term uſed for ſtop, or ſtay ; as, avaſt heaving, don't heave any more. Br 
Athzvart. Acroſs. | 3 g 
Hale. Pale the doat; that is, to lade or throw the water out of her. (+: 
Ballaſt, is either pigs of iron, ſtones, or gravel, which laſt is called ſhingle ballaſt ; and thei 2 
uſe is to bring the ſhip down to her bearings in the water, which her proviſions and flares 2 
will not do. Trim the ballaſt, that is, ſpread it about, and ley it even. The ballf 0 
ſhoots, that is, it ſhifts, or runs over from one ſide of the hold to the other. | 6 
Barge, A catvel- built boat, that rows with ten or twelve oars. a 
Bearing, ſignifies the point of the compaſs which any two or more places bear from each oth. h 
er, or how any place bears from the ſhip by the compaſs ; or it may be ſaid to bear onthe (x 
beam, ataft the beam, on the bow, the head or ſtern, &c. Cen 
Bearings of a ſhip, is that line which is formed by the water upon her ſides when ſhe is at u. 0 
chor, with her proportion of ballaſt, and ſtores on board. To bear to, is to fail into an har- a 
bour, &c-. Bear round up; that is, put her right beforc the wind. Bring your i 
guns to bear, is to point them to the object. t 
Pearing-up, ur Bearing -awway, The act of changing the courſe of a ſhip, in order to abe Can 
her run before the wind, after ſhe had ſoiled ſome time with a fide wind, or cloſe hauled: th 
it is generally periormed to arrive at ſome port under the lee, or to avoid ſome Cit! 
imminent danger occaſioned by a violent ſtorm, leak, or enemy in ſight, m 
This phraſe, which is abſurd enough, ſeems to have been derived from the motion of cl 
1 the helm by which this effect is produced; as the helm is then borne up to the Cat. 
" windward or weather ſide of the ſhip. Otherwiſe it is a direct contradiction in terms, to ch 
"k lay that a ſhip bears up, when ſhe goes before the wind; ſince the current of the wind as (ut. 
N li well as that of x river is always underitood to determine the fituation of objects or places U 
b within its limits. In the firſt ſenſe we ſay, up to windward and down to leeward ; a5 in Call, 
N the latter we ſay, up or down river. Tis expreſſion, however, although extremely im. 0 
dl | proper, is commonly adopted in the general inſtruRions of our navy, printed by authority, r 
j | inſtead of bearing down, or bearing away. : 0 * 
[8 Felay. To make faſt any running rope; as belay the main brace, or make it faſt. "wa 
| Perl. To avply to, and faſten ; as, bend the fails, apply them to the yards, and faſten them; pie 
| unbend the fails, that is, caſt them off, and take them from the yards; her fails are un. — 
rl bent, ſhe has none fixed; bend the cable, make it faſt to the anchor. g . 8 
14 Birth. A place; as the ſhip's birth, the place where ſhe is moored ; an officers birth, his > 
i place in the ſhip to eat or ſleep in; birth the ſhip's company, that Is,allot them their places * | 
Wi to meſs in; birth the hammacks, point out where each man's hammock is ti hang. "_ 
| Tiolt of a rope. Any part bc. veen the two ends. Bight, a narrow inlet of the ſea. het 


Filge, To break. The ſhip is bilged, that i, her planks are broken in by violence. 

+ innasle, A kind of box to contain th! compiles in upon deck. $f 

Lis. Very large pieces of timber in the fo-e part of a ſhip, round which the cables are faſt. 
ened when the ſuip is at anchor, After bitts, a ſmaller kind of bitts upon the quarter 
deck, for belaying the running rigging to. | 

Bennet of a fail. Is an additional piece of canvas put to the fail in moderate weather to holt 
more wind. Lace on the bonnet, thatis, faſten it to the ſail. Shak2 off the bonnet, take it off 

£4414, To boa:d a ſhip, is to enter it in à hofale manners 
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Bard and Brand, is when two ſhips touch each other. To make a board, is making a ftretch 


2 upon any tack, when a ſhip is working upon a wind, To board it up, that is to turn to 


Ja windward, The ſhip has made a ſtern- board, that is, when ſhe loſes ground in working 
a wind, K 
u al. To open the hold and take goods thereout. ; 
8 uten. A thin piece of wood. Batten down the hatches, is to lay battens upon the tar- 
; paulins, which are over the hatches in bad weather, nail them down that they may not be 
waſhed oft. — 
= Buy. A floating conical caſk, moored upon ſhoals, to ſhew where the danger is ; alſo uſed 
N to anchors to ſhew where they lie, in caſe of the cable breaking. 
Sa Flak. A piece of wood with running ſheaves or wheels in it, through which the running rig- 
", ging is paſſed, to add to the purchaſe. 
Braces, The ropes by which the yards are turned about to form the ſails to the wind. 
cable J uſßrit. A large maſt or piece of timber which Nands out from the bows of a ſhip. 
er the Ball- cad. A partition. | : : | 
s fide. Balt-rape. The rope which goes round a fail, and to which the canvas is ſewcd. 


Biw-lines, Lines made faſt to the ſides of the ſails to haul them forward when upon a wind, 
which being hauled tort, enables the ſhip to come nearer to the wind. 

Bunt-lines. Lines that come down from the top of the maſt to the beam of the outſide of the 
ail, and by which the bunt or belly of the fail is hauled up outwards. | 

Naach-te. Is when a ſhip on a ſudden lays her breadſide to the ſea, and is dangerous in ba 
weather, - 

luce. Apurſuit. To chace, to purſue. The chace, the veſſel purſued. 

Careering. To bring a ſhip down on one fide, ſo as to get at the other ſide to repair or clean it, 

Caukirg. Filling the ſcams of a ſhip with oakum. | 

Cur, To direct. To cun a ſhip, is to direct the man at the helm how to ſteer. 

Caſe, The point of the compaſs upon which the ſhip ſails. Courſes, a ſhip's lower fails ; 

2 the fore-ſail is the fore courſe, the-main-ſail the main courſe, &c. The ſhip is under 
her courſes, that is, has no ſail ſet but the main-ſail, fore- ſail, and mizen, 

(:x/wain, The perſon who ſteers the boat. 

Come no near. Is ſaid by the man at the cun when the ſhip is upon a wind, and is coming 
too near the wind, a 

Cn. A place built on the ſides of the ſkip projecting out, and at which the ſhrouds are 
faſtened, ſor the purpoſe of giving them a greater angle than they could have if faſtened to 


our 
2 the ſhip's fide, and of courſe giving them greater power to ſecure the maſt. 
 inake ur. plates, are pla: s of iron faſtened to the ſhip's ſides under the chains, and to theſe plates 
auled the dead eyes are faſtened by other plates. 
| fone Capfan. An inftrumeat by which the anchor is weighed out of the ground, it being a great 
ght.— mechanical power, and is uſed for ſetting up the ſhrouds, and other work where great pur- 
tion of chaſes are required, | ; 


(at-beads, The timbers on ſhip's-bows with ſheaves in them, by which the anchor is pur- 
chaſed from the hawſe, and to which it is ſecured to the ſhip's fide. 
Ie. Overturn, The boat capſiſcd, that is, overſet, Capſiſe the quoil of rope, that is, 


places urn it over. 
; a5 in Cal. A ſilver pipe uſed by the boatſwain and his mates when on duty. 
ly im- Lew, To haul up the fails by the clew-lines. 
:hority, cler. lines, are ropes which come down from the maſt to the lower corners of the ſails, and by 
dich the corners or clews of the ſails are hauled up. 
ro-ſot, is a number of ſm all lines ſpread from the fore parts of the tops, by means of the 
| them; piece of wood through which they paſs, and being hauled tort upon the ſtays, they prevent 
are un- the foot of the top ſails catching under the top rim; they are alſo uſed to ſuſpend the a wniugs. 
(rant, The ſhip is crank, that is, ſhe has not a ſufficient cargo or ballaſt to render her ca- 
th, his pable of bearing ſail, without being expoted to the danger of overletting. - 
x place Dead. warer. The eddie water at the Kern of a ſhip. 
. Due. To ſtrike or haul down; as, douce the top-gallant ſails, that is, lower them. 
Purrage, A quantity of looſe wood, &c. laid at the bottum of a ſhip, to Keep the goods from 
i being damaged, 
bare. A ſmall vane with feathers and cork, and placed on the ſhip's quarter for the 
re faſt. men at the cun and helm, to ſee the courſe of the wind bv. 
guarter 4 Watch, The watches from four fo ſix, and from ſix to eight in the evening. 
fart. A piece of ordnance to find the difference of ie diameters betwixt che breach and 
to hold the mouth of the cannon. 
te it off tad lights, 


A kind of wiadow thutter for the windows in the fern of a hip, uſed in very 
2 wea! her only. a 
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Dead-wwind. The wind right againſt the ſhip, or blowing from the very point to which fe 
wants to go. 

Dead eyes. Blocks of wood through which the lanyards of the ſhrowds are reeved. 

Driver, A large fail ſet upon the mizen yards in light winds. 1 

Drive. The ſhip drives, that is, her anchor comes through the ground. 6 

Dorun-hall. The rope by which any fail is hauled down; as the jibb down haul, 1 

Enſign. The flag worn at the ſtern of a ſhip. 55 | y 


Er gagement. Action or fight. U 
Entering- port. A large port in the ſides of three -deckers leading into the middle deck, ty | 
fave the trouble of going up the ſhip's ſide to get on board. . 
Tad for end A term uſed when 4 rope runs all out a block, and is unree ved; or in com | 
to an anchor, if the ſtoppers are not well put on, and the cable runs all out, it is (aid u 7 
have gone out end for end. | 7 
Elborv, in the hawſe. Is when a ſhip being moored, has gone round upon the ſhifting of the | 
| © tides, twice the wrong way, ſo as to lay the cables one over the other: having gone once % 
wrong, the makes a craſs in the hawſe, and going three times wrong, the makes a round tun, % 
Fathom. A meaſure of fix feet. : | 7 
Fack, or Fate. One circle of any rope or cable quoiled. : Fi 
Fur! the ſail. Wrap it up cloſe and bind it upon the yard. , *i 
Fib., A large piece of wcod. Fiſh the maſt, apply a large piece of wood to it to trengthenit, 1 
Flag. A general name for colours worn and uſed by ſhips of war. 15 
Fall. of. To fall to leeward, or a- ſtern. * 
Forervard. To the fore part of the ſhip. * 
Forecafiie. The upper deck in the fore part of the ſhip. 3 
F _ the Ballaſt, Divide or ſeparate it. Ly 
Fid. A ſquare bar of wood or iron, with ſhoulders at one end; it is uſed to ſupport the wright I 
of the top-maſt, when erected at the head of a lower-maſt. i 
Fil for ſplicing. A large piece of wood of a conical figure, uſcd to extend the ſtrands and Ln 
layers of cables in ſplicing, Lal 
Ferereach, To ſhoot a- head, or go paſt another veſſel. La 


Fijh-bock. A large hook by which the anchor is received from under the hawſe, and brought Ln 
to the cat-head : and the tackle which is uſed for this purpoſe is called the fiſh-tackle, Lal 


Cage of the ſhip. Her depth of water, or what water ſhe draws. Las 
Create. To bura oF the filth from her bottom. Le: 
Sr ide of a ſhip. That thin part of her which is under counter; and to which the Rern-pal Le 

Joins. The ſhip gripes, that is, turns her head too much to the wind. : Le 
Grmnd-ticr. That is, the tier of water-caſks which is loweſt in the hold, and is among tie Lf 

ſhingle ba'la(t, | Lon 
.Ground-tarkle. Is cables, anchors, grapenels, hawſers, &c. : t 
Crap? ling-iron, A thing in the nature of an anchor, with four or ſix flukesto it. Lift: 
Canton the bow -rit. Secure it by turns of a ſtrong rope paſſed round it, and into the cit tt 

water, to prevent it from having too much motion. | | My 
C:irt, The thip is girt with her cables when ſhe is too tight moore d. Mz 
G:mr-Ricr, A divifion of the lower deck abaft, incloſed with net-work, for the uſe of tie a; 

gunner and junior-licutenant, and in which their cabbins ſtand. "th 
Furnel. The large timber that runs along upon the upper part of a ſhip's ſide. M:; 
Gaſtet. The rope which is paſſed round the ſail to bind it to the yard when it is furled, Mer 
Crummct, A piece of rope laid into a circular form, and uſed for large boats, oars inal By A 

of row locke, and alſo for many other purpoſes. My 


Niels. The inſtrument by which the ſhip is ficered, and includes both the wheel an! the will BN 0 


er, 25 one general term. Wi 
Til s-a-lee, That is, the tiller is quite down to leeward. 3 
Fard-a-wweather, Put tue tiller quite up to windward, | Wea, 
Haul, Pall. ſo 
Heae the catſtan. That is, turn it round with the bars. IM 
Fearre hand ſomely.. Heave gently or leiſurely. Nt, 
Hiace hearty. Heave ſtrong and quick. fig 
Hears of the ſea, is the power that the ſwell of the ſea has upon a ſhip in driving her out, & Warr 
faſter on, in her courſe, and for which allowance is made in the day's work. Opry 
Beil. To call to another ſhip, . . _— 
Lolger:'s. The ropes by which the ſails are hoiſted, as the top-ſail halyards, the jib du⸗ 01h, 
vards, &c. 
Eauſ--k:les, The holes in the bows of the ſhip through which the cables paſs. Fog — 
ha xſe, vzer out more cable. Clap a ſervice in the hawſe, put ſomewhat round the ,. 
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i fie ++ the hawſe-hole to prevent itz chafing, To clear haivſe, is to untwilt the cables where 
a ſhip is moored, and has got a foul hawſe, Athwart hawſ: is to be acrols or before an- 
other ſhip's head. 


Iawſr, A (mall kind of cable. 

f:ch, To make faſt, þ 

Hit. To hawl, ſway, WEE. 

Hal, ot incline. She heels to port, that is, iriclinss of lays dowa upon her larboard or left file, 
B12 is the ſpace betw-en the lower deck and tne bottom of a thip, and where her ſtores, &c, 


&, to lie. To ftow the hold, is to place the things in it. 

Hul of the ſhip. The body of it. To lay a hull, is to lay to, with only a ſmall fail io a 
oming gale of wind. To hull a veſſel, is to fire a ſhot into any part of her hull. 
aid tg B/.dr, is when a ſhip is ſo far off, that you can only ſee her maſts, 

Hall. A ſhip without maſts or rigging ; alſo a veſſel to remove maſt; into or out of ſhips by 
of the meins of ſheers,' from whence they are called ſheer hulks. 
e Once Jrer-bl ci. The blocks through which jeers are reeved. 


Itun, Yer, The ropes by which the lower yards are ſuſpended. 
Felly-brar. A ſmall boat. £ 
$5, The foremoſt ſail of a ſhip, ſet upon a boom which runs out from the bowſprit. 
Filb-b,om. A ſpar taat runs out upon the bowſprit. 

heat, Yank, Old cable, or old rope. 
Nun, igaifies a mile. 
Keel-haul, To drag a perſon backwards and forwards under a ſhip's keel for certain offeaces. 
Lappen. A large Kind of plated rope, which being twiſted round the meſſeager and cable 

ia weighing, bind them together, 


Ly, and Log-lin:, by which the thip's path is meaſured, and her-rate of going aſcertained. 


weight Log boar.|, on which iz marked the tranſaRioas of the ſhip, and from thence it is copied 
into the log-book every twelve hours. 
us and Labzard Left; as, larboard file, left fide. 
Laut. Tliat is, the ſhip rolls and tumbles much. 
Landfall. The diſcovery of the land. 
— Lmna-licked. Sheltered all round by the land, fo that there is no view of the ſea. 
ickle. 


ah. To bind. 

Loxch-b:, ſignifies high enough, or lower. | 

Le-ard. With the wind, or towards the point to which the wind blows, 

Lee. ure, is that upon or againſt which the wind blows. 

1 ſignifies come nearer to the wind, or bring the ſhip's head up more to winward, 

Lift. Inclize. The ſhip has a liſt to port, that is, ſhe heels to the larboard. 

Layards of the ſhrouds, are the ſmall ropes at the ends of them, by which they are hove 
taught, or tight. 

Lifts. The ropes which come to the ends of the yards from the maſt-hea 43, and by which 
the yards are toſſed up and down, 

Mit. The upright timber or trees on which the yards and ſalls are ſer. 

Mam-maft. The maſt which ſtands abaft, and from which its rigging and ſails are named; 


3 of the ſails, mizen, mizen-top-ſail, &c. and ſo alfy ate the other ſails, & c. named from 
"the other maſts. 


Mer, is to ſecure a ſhip with two anchors. 

Mend the ſervice. Put on more ſervice. 

A. A kind of ball or kaob, wrought upon the collar of the ſtays. 

Mftrr. To aſſemble. 

Menger. A ſmall kind of cable, which being brought to the capſtan, and the cable by 

_ Which the ſhip rides made faſt to it, it purchaſes the anchor. 

buy. The kind of buoys uſed by ſhips of war. 

Neay-tizes, The tides in the firſt and laſt quarter of the moon, and are nut either ſo high, 
lo low, or ſo rapid as ſpring tides, A ſhip is ſaid to be beneip2d, when ſhe has not watet 
enough to take her off the ground, or over the bar, &:. 


ling -f. A term uſed by the man at the cun tothe ſteerſman, directing him not to go 
fion the wind, | 
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er out, O88 Narrows. A ſmall paſſage between two lands. 
. To ſcaward from the land. A ſhip is in the offing, that is, the is to ſeaward, at a 
litt ince from the land She ſtands for the offing, that is, towards the fea, 
jibb bu ver. board. Out of the ſhip ; as, he fell over - board, meaning, he f2!! dat of, or from the ſhip, 
Onbrard. Within the ſhip ; as, he is come on board, . 
Freed - Old rope untwiſted and pulled open. 
| the c 9% The deck on which the cables are ſtowed. 
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Over-haul. To clear away and diſentangle any rope; alſo to come up with the chaſe u, wh 
over-haul her, that is, we gain ground of her. 
Pay the ſeams. That is, to pour hot pitch and tar upon the ſeams after caulking: 


Purchaſe, To purchaſe the anchor, is to looſen it out of the ground. 


Peck. To ride a ftay-peck, is when the cable and the fore-ſtay form a line. To ride a ſho 
peck, is when the cable is ſo much in as to deſtroy the line formed by the Ray-peck, 
To ride with the yards a peck, is to have them topped up by contrary lifts, ſo as to rep. 
reſent St. Andrew's croſs. a . 

Ports. The holes in the ſhip's ſides from which the gun's are fired. 


Pudding and dolphin. A large and leſſer pad made of ropes, and put round the maſts unler 


the lower vards. | 

Pay cut the cable, That is ſhove it out at the hawſe holes. 

Pendant. The long narrow flag worn at the maſt head by all ſhips of the navy. Brice 
pendants are thoſe ropes which ſecure the brace-blocks to the yard arms, and are alway 
double, in caſe of one being ſhot away, the othzr may ſecure the yards in its proper poſition, 

Parcel a rope, Isto put a quantity.of old canvas round it before the ſervice is put on. 

Parcel a ſeam. Is to lay a narrow piece of canvas over it after it is caulked, before it is payed, 

Port. Uſed for larboard, or the left fide ; alſo a harbour or haven. 

Points, A number of plaited ropes made faſt to the ſails for the purpoſe of reefing. 

Qxscil, is a rope or cable laid up round, one fake over another. | 

Quarters. The reſpective ſtations of the officers and people in time of action. Quartering, 
diſtributing the men into different places. Quarter-bill, the liſt of the ſhip's company, 
with their tations for action noticed. 

Quarter-wind, is when the wind blows in abaft the main ſhrouds. 

Reeve, To reeve a rope, is to put it through a block, and to unreeve ity is to take out of the 
block. 

Rowſe in the cable. Haul it in, and make it taught, or tight. 

Reach ot a river. The diſtance between any two points of land tl::t lie in a right line from 
each other, 

Ride at anchyr, is when a ſhip is held by her anchors, and is not driven by wind or tide. To 
ride athwart, is to ride with the ſhip's fide to the tide. To ride hawſe fallen, is when the 
water breaks into the hawſe in a rough ſea. 

ad. A place near the land where ſhips may anchor, but which is not ſheltered. 

Rounding, Old ropes faſtened on the cable near the anchor to keep it from chafing, 

Ratlines, The ſmall ropes faſtened to the ſhrouds, by which the men go aloft. 

Rether, or Rudder, The machine by which the ſhip is ſteered, 

Rull:ck. The nitch in a boat's fide, in which the oars are uſed. 

Strike. A term fur yield, or ſurrender, uſed to an enemy, 

lice. To make two ends of ropes faſt together by untwiſting them, and then putting the 
ſtrands of one piece with the ſtrands of the other. 


Serve. To wind ſomething about a rope to prevent it from chafing or fretting. The fervict 


is the thing ſo wound abaut the rope. | 

Seaze, To bind or make faſt. 

She ſans, or ſendi. When the ſhip's heal or ſtern falls deep in the trough of the fea. 

Settle, To lower; as ſettle the top fail halyards, lower them. | 

Sund. To try the depth of water; alſo a deep bay. ' 

Sheer, The ſheer of the ſhip is the curve that is between the head and the ſtern, upon her (ide; 
The ſhip ſheers about, that is, ſhe goes in and out. 

Sees, are ſpars laſhed together, and raiſed up for the purpoſe of getting out or in a maſt, 

_—_ To ga tight before the wind; and going in this direction without any fail ſet is callet 

pooning. 

Heeg. Tuinirg vp. The bowſprit ſt-eves too much, that is, it is too upright. 

Spring-tides, are the tides at new and full moon, which flaw higheſt, and ebb loweſt. | 

SY; linz-lires, are ropes contrived to keep the ſails from being blown away when they are clew:d 

up, in blowing weather. 

Sarbaard. The right fide. | 

S ur- ſhoer, are large pieces of timber which comes abaſt the pump well. 

Fyurling-line, is a line that goes round a ſmall barrel, abaft the barrel of the wheel, and cm. 
ing to the front beam of the poop deck, moves the tell- tale with the turning of the which, 
and keeps always in ſuch poſition, as to ſnew the poſition of the tiller, 

Sear of the f umb. The handle of an hand- pump. Bo 

&:-24y. A term uſed by the man at the cun to the ſteerſman, when (ailing before the wind,“ 
keep her as ſhe goes, | 

Stoay-orvay, Hoist. 


cw -> ct © Gt os 


ering, 
loan), 


of the 
» from 


1 
en the 


ng the 


ſervice 


nd com- 
» wheth 


Wind, 0 


EXPLANATION OF SEA TERMS. 


289 


% ch ut. A term uſed to men in a boat when they ſhould pull ſtrong; 

$:12bh, A kind of large mop made of junk to clean a ſhip's deck with. 

$:nett, A ſmall platted rope, made from rope yarns, 

den. She does not ſtem the tide 3 that is, ſhe does not go through it, or cannot make head 
way againſt it, for want of wind. 

Sed or Seed. When a ſhip is on ſhore, and the water leaves her, ſhe is ſaid to be ſued : if 
the water leaves her two feet, ſhe ſues, or is ſued, two feet. 

97. Large ropes coming from the maſt heads down before the maſts, to prevent them from 
ſpringing, When the ſhip is ſending deep. 

Hing Mays, are rather ſmaller than the ſtays, and placed above them, and intended to anſwer 
the purpoſ: of the ſtay if it ſhould be ſhot away, &c. | 

Sving. To break ; as, to ſpring a maſt or yard, is to ſplit or break it. | 

Harl. pointer. The rope by which the ſhank of the anchor is held up to the ſhip's ſide ; is 
alſo made faſt to a piece of iron chain, in which the ſhank of the anchor lodges. 

Sopperi. Large kind of ropes, which being faſtened to the cable in different places abaft the 
bits, are an additional ſecurity to the ſhip at anchor. 

Tal. To go about, | 

Trg-{ail, A ſmall fail uſed by cutters and hrigs in blowing weather. 

Illtal. An inftrument whick traverſes upon an index in the front of the poop deck, ts 
ew the poſition of the tiller, 

Tavoſe, To go backwards and forwards. « 
lr. A large piece of wood, or beam, put into the head of the rudder, and by means of 
which the rudder is moved. . 

Trt, or taut, ſignifies tight. : 

Trice, trice up. To haul up and faſten. x 

Tapaulin, A cloth of canvas covered with tar and ſaw-duft, or ſome other compoſition, ſo 
as to make it water proof. a 

Te- gate. A place where the tide runs ſtrong. 

Tideit up, To go with the tide againſt the wind. 

Tv, To drag. The ſhip tows her boats, that is, drags or draws them after her. 

Tuck, A round piece of wood put upon the top of flag-ſtaves, with ſheaves, on each ſide 
for the halyards of the flags to reeve in. 

Ter, A row; as a tier of guns, a tier of caſks, a tier of ſhips, &c. 

Trurions of a gun, are the arms or pieces of iron by which it hangs on the carriage. 

[tmpisns, or Tomkins, * The bung, or piece of wood, by which the mouth of the cannon is 
filled to keep out wet. 

Truck of a gun carriage, is the wheel upon which it runs. 

Urn. The piece of wood by which the legs of the crow-foot are extended. 

Urfurl. Caſt looſe the gaſket of the ail. 

Unhend, Caſt off the ſail from the yard. 

Under cvay, When a ſhip is failing, ſhe is ſaid to be under way. 

Veer, Let out, as veer away the cable. 

Veer, or wear the ſhip, that is, put her about with her head to leeward, the contrary to tacking. 

Pr. Shift, The wind veers, that is, it ſhifts or changes. 

Vil, or Vyzl, A block through which the meſſenger paſſes in weighing the anchor. A 
large meſſenger is called a viol. | 

Ve. A ſrrall kind of flag worn at each maſt-head, 


ate. The path or track impreſſeè on the water by the ſhip's paſſing through it, leaving 


a ſmoothneſs in the ſea behind it. A ſhip is ſaid to come into the wake of another when 
-n follows her in the ſame track, and is chiefly done in bringing ſhips to, or in forming the 
ine of battle. 
Mather. To weather any thing is to get to windward of it. 
Wis, are ſtrong timbers that go round a ſhip a little above her water- line. 
_m_ The line made by the water's edge when a ſhip has her full proportion of flores, 
c. on board, 
Mop. 3 a ſhip is to draw her againſt the wind, c. by means of anchors and dawſ- 
ers Carried out, 
Wig. A hawſer, or ſmall cable. 53 8 
<4 %. To would js to bind round with ropes, as the maſt is woulded. 
* To haul up, as weigh the anchor. | | 
a ind. ward. Againſt the wind, or towards the point from which the wind blows. , 
wy The ſhip yaws, that is, goes in and out, not ſteady, 
. The timbers upon which the fails are ſpread. 
X 
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The following Queſtions and Anſwers are recommended to the Peruſal 
young Gentlemen belonging to the Sea, in order to refreſh their Memoriy, 


Queſt. How do you find the golden number ? | ; 

2 I aid one to the given year, and divide the ſum by 19, the remainder will be the gold 
number. . 

2. How do you find the moon's age? f 

A. In the table for the readily finding the day of the month on which the new moon vil 
fall, (page 138) I find the golden number for the year in the firſt column, oppoſite which, u- 
der the month is the day of the moon's change; the day after it is the firſt day of the mom 
age, and the number of days after will give her age. 

Y Hew do you find the moon's ſouthing, or the time of her coming to the meridian ? 

I multiply the moon's age by 48, and dfvide the product by 60 the quatient will be 
the hours, and the remainder the minutes when the is on the meridian paſt noon ; Or, I ma s 
multiply the moon's age by 4, and divide the product by 5, the quotient will be the houn 
and the remainder multiplied by 12 will be the minutes when ſh2 ſouths, or is on the meri. 
dian, in the afternoon : But if this time ſhould exceed 12, I ſubtraft 12 from it, and the te- 
mainder will be the time of her ſouthing in the morning. | 

SJ How do you find the time of high water at any place ? 

I find the moon's age in the Table of Times, (page 138) and the hours and min. 
utes oppoſite to which being added to the time of high water on the change and full 
days, at any place, will, if it does not exceed 12 hours, give the time of high water 
there in the afternoon of the given day; but if it does exceed 12, I take 12 from it, an 
the remainder (hews the time of high water in the morning. 

Q. Suppoſe that you go into an harbour, and find by your watch that it is high water 2 
any hour of the day; by what means do you find the times when it is high water on full 
and change days in that place, 

A. | find the time of the moon's ſouthing on that day, and ſubtract it from the time of 
high water at tHe given place, if I can, and that will be the time of high water. If I cannot, 
I add 12 to it, and then ſubtract the above time; the remainder will be the time of high wat- 
er at the given place, on full and change days. 

Q: How do you find the zenith diſtance of any object? . 

A. By correcting the altitude for the dip, refra@tion, and ſemi-diameter, and then ſubtraft. 
ing it from goꝰ, the remainder will be the zenith diſtance, which will be either north or ſouth, 
according as the object bears of me. | 

9. Suppoſe the zenith diſtance 100 north, and the declination 20? north, what latitude 
are you in, and of wheat name? 

A. Ten degrees north. | 

Q. The ſun is in your zenith, what latitude are you in? 

The ſame as the declination js, whether north or ſouth. 

9. Your zenith diftance is 20® north, and your declination is 200 north, what latitude are 
you in! 

A. Upon the equator, and conſequently in no latitude, 

Q. Suppoſe that your zenith diſtance is 529 ſouth, and the declination 10 north, whit 
latitude are you in ? 

A. Sixty degrees north. 

9. Suppoſe your zenith diſtance is 45 north, and the declination 15 ſouth, what hi. 
tude are you in ? 

A. Sixty degrees ſouth . : | ; 

Q: Suppoſe your zenith diſtance is 450 north, and the declination 150 north, what latitude 
are you in ? 

A. Thirty degrees fouth. 

I; What do you mean by the word amplitude? : 

” The true amplitude is the number of degrees that the ſan, moon, or ſtars, riſe and ſet, 
to the northward or ſouthward of the true eat or weſt. The magnetic amplitude is the 
namber of degrees they riſe or ſet to the northward or ſouthward of the eaſt or welt poi 
of the compaſs. | 

2 How do you find the true amplitude? a 

4. As the coꝰ ſine of the latitude: is to the radius: ſo is the fine of the ſun or ſtar's 
deelination to the fine of the true amplitude. Or if the ſecant of the latitude be aided 
70 the fine of the ſun or ſtar's declination, the ſam (reje king 10 in the index) will be 
the log. fine of the true amplitude, 
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w will you find the variation of the compaſs ? 
4. By an azimuth. F 
9, What do you mean by an azimuth ? 
4. The true azimuth is the diftance of the ſun or ſtar from the true north or ſouth 
it every degree and minute of altitude. The magnetic azimuth is their diſtance, at each 
and minute of altitude from the north or ſouth point of the compals. 
alda 9, Hew do you find the true azimuth ? 
A. By adding the complement of the latitude, the complement of the altitude, and the 
fun or ſtar's polar diſtance into one ſum ; from half this ſum I ſubtract the polar diſtance, 


A Bot ſuppoſe the evening or morning proves cloudy, and you eannot ſee the ſun or 
far, 


1 will ting the half-ſum and the remainder: Then, to the arithmetical complement of the co- 
„ un- dne of the latitude, I add the arithmetical complement of the co-fine of the altitude; 
1900's 


the log. of the half ſum and the remainder ; half the ſum of theſe four logarithms 
gill give the co-fine of half the true azimuth, which being doubled is the true azimuth, 


1? reckoned from the north in north latitude, and from the ſouth in ſouth latitude, 
ill be Or, it may be found thus: To the log. co-ſecants of the co-latitude and altitude, ald 
[may hg. fines of the half ſum and the remainder 3 half the ſum of theſe four logarirhms (te- 
houn ding 20 in the index) will be the log. co-ſine of half the true azimuth, as before. 
— 9, You have given the true amplitude or azimuth by calculation, and the magnetic am- 
= plitude or azimuth by obſervation; how do you find the variation ? 
A. By placing both the amplitudes or azimuths before me, then if the true amplitude 
- et azimuth be to the right hand of the magnetic, or obſerved, the variation is eaſt, but if 
, r be to the left hand, it is weſt. 
1 fol 9. You have the latitude and longitude the ſhip is in, conſequently her place, how 
e BW you ſhape her courſe, or in other words, find her courſe and diftance to any other 
, 1 place, whoſe latitude and longitude is known ? 
A. It may be found briefly by the tables of difference of latitude and departure, but by 
wry logarithms I will ſay, 
on full As the meridional difference of latitude : is to radius: : ſo is the difference of longi- 
tude : to the tangent of the courſe. And, 
— As the co-ſine of the courſe : is to the proper difference of latitude :: fo is radius to 
a te diſtance, 
wat 9. You have the difference of latitude and departure made good in the 24 hours, how 
o you find the ceurſe and diſtance, and the ſhip's place, by logarithms ? 
A. As the difference of latitude : is to radius : : fo is the departure: to the tangent 
btratt- j| the courſe, And, 
r ſouth) As the co-fine of the courſe : is to the difference of latitude : ſo is radius: to the diſtance 
latitude mie good in the 24 hours. 
any Having the latitude and longitude left, and the difference of latitude, I find the latitude 
„ and the meridional difference of latitude ; I then ſay, 
As the co-ſine of the courſe : is to the meridional difference of latitude, : : ſo is the fine 
{ the courſe : to the difference of longitude. Or, as the proper difference of latitude ; is 
| the departure: : fo is the meridional difference of latitude : to the difference ot longitude. 
tude art wing the longitude left, and the difference, the longitude in is found by addition or ſub- 
action, as the caſe requires. 
W * have now the ſhip's place by calculation, how do you find it on a Mercator's 


4. By laying a rule acroſs the Chart on the ſhip's latitude, and taking her longitude in my 

mpaſſes, and ſetting one point on the meridian, by the ſide of the ruler, I turn the other 

It o — according as the longitude is, (by the fide of the ruler) and it will point out the 
p's place, 

Y — avs now the ſhip's place, how do you find her bearing and diſtance to any other 

own place! 

4 By layir g a ruler over the point where the ſhip is, and the given place, and with the 

Impaſſes I tale the neareft diſtance between the ruler and the center of ſome compaſs on 
Chart; ani flide the compaſſes along the ruler, (keeping both points perpendicular to it) 
fartheſt point fram the ruler will ſhew the courſe or bearing, between the ſhip and place. 

Again : I take the diſtance between the ſhip and place in the compaſſes, and then lay one 

At on the meridian as much below the ſhip's place, as the other is above the given place: 

i diſtance, reckoned in degrees, leagues, or miles on the meridian, according as it is di- 

led, will be the diſtance. 

& You are ordered to a ſhip, ſhe is lying in dock ; prepare to take her out of dock. 

4, I would take on board what kentledge was neceflary, ſtream - aachor and cable, kedge- 
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anchor, hawſer, and towline, with ſome ſpare ropes for guys, to keep her fair for the dock, 
gates ; buoy and buoy ropes, for ſtream and kedge. : 

Q. When your ſhip is, out ot dock, what is firſt to be done? 

A. I would take on board the remainder of the kentledge and level the hold; by laying 
kentledge from the fore part of the fore-hatchway to the after-part of the after-hatchwy, 

Q: If you are taking in bales, how would you dunnage, and which part of the ſhip wa? 

A, I would dunnage fix inches and moſtly about the well, main hatchway, the wake g 
the chains and floor timbers. | 
Q. Suppoſe you have one and a half foot water in your hold, and your ſhip heels fg 
ftreaks ; what dunnage ought you to have to preſerve the cargo? 

A. Three feet, 

Q. How would you moor yqur ſhip at Graveſend ? 

A. I would come ta with my ſmall bower, veer the ſervice into the hawſe, _ Wen bay 
my beſt bower anchor to the long boat, and with the tide drop her a- tern: when the cable 
is taut, let go the anchor, firſt letting go the ſhank-rope, to keep the cable more taut, 
2. How would you hang the anchor to the long- boat? 

A. Take the buoy-rope oyer the roller (which is in the middle of the ftern of the long. 
boat), bring the bight round the main thwart, cock bill the anchor, hook the cat to the anche, 
and lower away, until the flukes of the anchor are clear of the boats bottom, then make fil 
the buoy- rope, have a ſhank - rope through the ring, (which is at the boat's ſtern-poſt), pk p 
it round the ſhank of the anchor, make it ſaſt to the aſter-thwart, lower away and unbock 
the cat, then veer away the cable; be careful ta heave the buoy over - board before you let 1 
the anchor. 


—_— „ „ K 0 


* 


Sr 


2; How do you mover in the Downs? - h 
With my beſt bower to the ſouth-weſt, I would veer away with the laſt quarter flood 1 
and moor with the ſmall bower to the north-eaſt. tc 
Q. Where is the beſt anchoring in the Downs? Is 
A. Upper Deal church and caſtle in one, in eight or nine fathoms water? | 
. What are the marks for anchoring in the Dewns ; ec 
A. The South Foreland S. S. W. Deal caſtle bearing W. and Sandown caftle N. . fo 
Q. How would you unmoor in the Dowas with the wind at north ? ſq 
A. I would ſplice my ftream cable to my ſmall bower, and veer away at half eh, th 
that I might have time to ſtow my beſt bower, and ſhorten in my ſmall bower call, * 
before the ſhip tends to windward. ly 
Q. Proceed to unmoor ſhip as it is done in the navy, be 
A. I would ſend for the maſter to ſee the hawſe is clear, turn all hands up to u. br 
moor ſhip, lay the capſtan-bars for ſhipping, call the mate to ſee the meſſenger paſt te 
for the heſt bower, rig the davit out, becauſe I will take it up the firſt quarter flak 
get the cat and fith to paſs for the beſt bower, ſtretch along the fiſh tackle ; quart 
maſters down in the tier, and ſtand by to veer away the ſmall bower cable; ſhip th bo 
capſtan-bars, pin and ſwift them; clap on the ſtoppers before the bitts, and bring h ha 
the meſſenger. At the ſame time unbit the beſt bower, rowſe aft the ſlack of thee to 
ble; heave taught, take off the ſtoppers, hold on the meſſenger, and heave away; w fo 
away the ſmall bower-cable; clap on the nippers: Thick and dry for weighing, ben b 
chearly; the anchor's away, keep faſt the ſmall bower cable; quarter maſter take hal 
ef the helm; look out for the anchor; the anchor is in ſight; heave and * f 1 
cam 
6 th 
No rx. All cables ought to be 120 fathoms in length, and are in proportion to eachale ba 
as the cubes of their diameters. The number of threads of which a cable is compoſed de ot} 
always proportioned to the length and thickneſs, and the weight and value of it is determint an 
by this number. The number of threads and weight of cables of different circumferens br; 
may be ſeen in the following table ; 1 
E 8. p 5 2 1 | 
90 | 393]% | 1572 ||], 1515* | 1095} 1.437 @ 
8 * 8508 8 2 5 | 4976 
1 48508 | 1940 2s 16 1244085 1497 anc 
E 2 7118 2 898 2 3 8 17/5 4 | 14046610 the 
D 8 £4 99% 4 2394 52 555 404} . — 
82112122 69977 2796 = = 1182.8 15747 6295 
8 E IE — = ( 2 * 2 — 2 1 5 wh 
5 138 821053284 [83 [198 1754 2701 lin 
8 144 952 > 3808 = [200 194308 wid Bo 
Y FE + IT 4s be 10 
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eapſtan 3 hook the cat ; haul taught, and tale a turn; ſurge the meflenger round the 
aptan; take off the nippers 3 out cable; cable enough ; haul cat; belay the cattall; 
pals the ſtoppers 3 hook the fiſh; try fiſh by hani; haul away the fiſh ; belay the ſiſh 
eackle-fall ; paſs the ſhank painter; bowſe to the ſtock-tackle ; belay the ſhank paint- 
er; make faſt the ſtepper and ſtock laſhing 3 come up cat and fiſh; unhook both x 


haul the buoy in; then ſhift the meſſenger for the ſmall bower and bring to, clap 


the toppers before the bitts and unbit the cable; rowſe aft the ſlack of the cable; 
man the capſtan; hold on the meſſenger ; forecaſtle- men; rig out the davit for the 
{mall bower 3 when the anchor is a-peak, ſend the top men to looſe the fails: man 
the yards; ſtretch along the top ſail ſheets; let go the topſail; reef tackles, bunt- 
lines and clue-lines; foot the fails out of the top; haal home the top-ſail ſheets 3 
ſretch along the top-ſail halyards and man them; quarter-maſter and boatſwain's mates 
attend to the braces ; hoiſt away the top-ſails 3 _ e halyards; tim the fails ; 
e 


heave up the anchor; ſtow it as before, and haul t uoy in. 
How would you unmoor with the wind S. E. or 8.7 


A; Veer on the beſt bower-cable, and take the ſmall bower anchor up firſt; and 
proceed as before, then to heave in to the ſhort ſervice on the beft bower, &c. If the 
anchor has great hold and afraid of ſtranding the meſſenger, clear away the main capſtan and 
lah a block, or purchaſe blocks, on the cable, and one to the main-maſt, or one to the tws 
ports a · hreaſt of the main-maſt ; reeve a hawſer through them, and heave on both capſtans. 

G Suppoſe you are cloſe upon a wind, in moderate weather, with all your fails fet, how 


will you tack the ſhip ? 


A. I would hand down the lee-bow-lines, ftretch along the weather-braces, the weather- 
ſheets and lee-tacks 3 then put the helm a- lee, let go the fore-(hect, lee fore · top- ſail, brace 
and fore-top-bow-line, jib, and ſtay- ſail- ſneets: and haul them taught. When the fore- 
top-fail touches, brace to and help her; when aback brace up and help her; when the wind 


is out of her after-fails, raiſe tacks and ſheets ; ſhift the ſtay-ſail tacks, and haul over 


ſlay- ſall heets 3 cant ſprit-ſail yard, when the wind is rather I a point on the bow if ſure of 
coming about, haul the main-ſail. N. B. One watch of the top-men on the quarter-deck, and 
fore-caſtle to ſet up the weather-breaſt-back-ſtays : If ſhe has ſtern-way, ſhift the helm and 
ſquare the ſprit - ſail- yard; haul on board the main tack and aft the main-ſhzet. Brace up 
the main yard when the after-ſails are full; haul off all; and haul on board the fore-tack ; 
keep in the weather-braces forward, and let her come to, then brace up; haul aft the fore- 


ſheet, jib and ſtay-ſail ſheets 3 ſet up the back-ſtays when head to the wind, and haul 
bow-lines ; then haul taught the weather braces, lee-tacks and weather-ſheets 3 have 


braces let go at once; when the word is given to haul main-ſail, (all the hands on the bra- 


tes ſhould keep hauling taught in for the run) the yards will ſwing of themſelves, 
Q. How would you tack a ſhip under her three top-ſuils ? | 


A. I would put the helm a-lee, eaſe off the fore-top-ſail brace, keep faft the fore-top. 
bow-line z when the fare-top-ſail touches, brace to and help her; when the wind is a-head, 
haul the main top-fai! and ſhift t! + helm: then brace up the main-yard, and haul the main. 
top-bowline ; when the 2fter-ſails are full, let go and haul; keep in the weather-braces 


forward, and when ſhe comes to brace up ſharp, . haul the main and fore-top bow-lines, 
taul taught the weather braces. 


. How do you veer, or, wear a ſhip with all her ſails ſ:t ? 

A. I would haut the mizen up, and the mĩizen-ſtay- ſail down, or trail it up, hard a wea- 
therthe helm, ſhiver the mizen-top-ſail, let go the main and main-top-bow-lines, eaſe off 
the main-ſheet, the lee main-brace, and round in the weather-braces. When the wind is a- 


baft the beam, raiſe the main-tack ; when the wind is aft, ſquare the head-yards, an get 
ther tacks on board; haul aft the ſheets, ſhift the jibb and ſtay- ſail ſheets over the ſt 


the top-ſa ils. 
Q. It blows hard, would have you proceed to cloſe reef the top-ſails? 
A. I would let run the halyards, and haul the yards cloſe down by the clue-lines 


Gown-haul tackles ; if the wind is large, man the clue-lines and bunt lines, let go the ſheets, 
and clue them cloſe up; haul in the weather brace, and ſpill the ſail as much as poſſible ; 
then haul out the xeef tackles, ſend men up and haul out the weather earing firft, then the lee 
one, and reef away, hauling the other reefs up before the yard: If the ſhip is upon a wind 
When the top- ſail yard is down, let go the bow-lines. It is moſtly the way to man the clue- 
lines and the bunt-lines, to eaſe off the lee-ſheet and clue it up ; then man the weather-brace, 


let go the lee-brace, eaſe off the weather-ſheet and clue it up ; hauling inthe weather-b 
ad bunt-lines at the ſame time; when the ſail is ſpilled, haul out the reef-tackles and 


AJ is 
and as ſhe comes to, haul the mizen out; hoiſt the mizen ſtay- ſail, and haul aft the ſheet 3 


brace the head-yards up, haul the bow-lines, and trim all ſharp. If a freſh wind, and ſhould 
be proper to ſhorten fail, in top-gallant - ſails, down jib and ſtay- ſails, take one or two reefs in 
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28 before. But to keep the ſail from fplitting or ſhaking (eſpecially if it be wet) it is ti 
beſt way to man the clue-lines, bunt -lines, and weather-braces, let go the lee · brace, eaſe of 
the weather-theet, hauling up the clue-line, and in with the weather-brace at the fans 
time; when.in enough, eaſe off the lee-ſheet, clue up, & e. N. B. To ſet a top-ſail on a vin 
when it blows ſtrong, always haul the lee ſheet home firſt, then the weather ones, c. &c, 

Q. It blows harder, you muſt take in your top-fails ? 

A. I would take in the fore and mizen top- ſails firſt, becauſe it will eaſe the ſhip forward, 
(for when it blows hard we generally have a head ſea, and the keeps too the better) let gothe 
fure-top- bow-line, lower away the halyards, man the clue-lines and bunt-lines, clue clo 
ups and haul out the reef-tackles, haul in the weather brace, ſteady the lee-brace, hay] 
taught the top-ſail halyards ; ſend the people up to hand the ſail, and when up, before 
20 on the yard, I'll clap the rolling tackle on to Ready her, (all the top-ſails ſhould be taken 
an the ſame way) after that, if ſqually, take in the main top-ſail, and then the ſhip is under 
her courſes. 

Q. How would you veer a ſhip under her courſes ? 

A. I would haul the mizen and main-fail up, and down with the mizen-ſtay-fail, 
the after yards, hard a weather the helm, man the weather fore-brace, and eaſe off the lee. 
krace and fore bow-line ; caſe off the fore-tack, and ſtand by to haul on board the other; 
keep her large if room, until I get the tack on board and belay it; then luff up to the 
wind, haul aft the fore-ſheet and brace up the fore - yard, ſet the after - ſails, aboard main 
tack, aft the main ſheet, brace all up, and haul the bow-lines ; when my fails are trimmed, 
Kft the rolling tackles on the top-fail yards. 

Q. Suppoſe you are lying too in a hard gale of wind, under a reef main-fail, you wart 
the thip's head on the other tack ; how will you veer in a great ſea ? | 

A. 1 will watch her falling off, and put the helm a weather, when ſhe does, eaſe off the 
wain-ſbeet ; if that will not do, I'll man the fore ſhrouds, and get tarpaulins and hammock 
oc fpare canvas up, and fpread it: If that will not do, I will haul aft the main-ſheet, and 
put the helm a-lee, then ſend hands out to the ſprit-ſail yard with hammccks and gaſkets w 
top the ſprit · ſail (called ballancing) within the lee clue-line ; block and looſe the lee yard. 
arm, then haul aft the ſhe:t, clap the helm hard a-weather, eaſe off the main-ſheet, round 
in the weather brace, gather aft the other ſheet, haul the main tack on board; when ſhe is 
before the wind, ſquare the ſprit - ſail yard, clue the ſail up and furl it; eaſe the helm down 
a- lee, brace the yards up, haul the main-ſheet aft, bowſe the bow-line up, laſh the helm 
three parts a-lee, and ſhe will lay to as before, 

Q. Suppoſe ſhe will not veer after all you have done? 

A. I will loofe the gooſe-wings of the forefail ; if that will not do, ſet the forefail and 
weer her under her courſes, or haul the main-ſail up; if by hauling the main-ſail up and 
farting it ſhe does not veer, lower down the mizen-yard ; if that will not do, lower down 
the croſs - jae K yard and mĩzen- top-maſt; if that will not do, cut away the mi en maſt, 

Q. How do you caſt a ſhip, when intending to get under way? 

A. If I am to caſt her to ftarboard, I would haul in my larboard braces forward, and let 
my after-yards lay ſquare; I may hoiſt the fore top-maſt-ſtay-ſail, and keep the ſheet to 
windward to help her; If I am to caft her to port, I would haul in the contrary braces, when 
caft, fill the head-fails and brace up as circumſtances require. N. B. If a ſhip is wind rode, 
28 ſoon as the anchor is right up and down, put the helm the way you would have her caſt, 
ſetting in the ſame braces abaft, and the contrary forward: but if ſhe is tide rode, the 
belm muſt be put the contrary way to which you would have her caſt, and ſet in the 
braces forward ; which ever way the helm is, the braces abaft muſt be the contrary, 

Q. It blows hard, and you ſplit your top-fail ? 

A. I would let go the bow-line, haul in the weather-brace, and lower away the halyards, 
clue up the lce-ſheet, haul up the bunt-lines, ſtart the weather-ſheet, belay the clue · lines and 
bunt- lines, unbend the fail, bend another: then either furl or ſet it, as circumſtances require, 

Q. You are lying to in a hard gale of wind, and ſplit your main-fail ? : 

A. I will haul it up carefully, unbend the fail, and bend another, get on board the main 
Eck, and haul aft the ſheet ; when the fail is ſet, get a tackle on the weather leach to ſecure 
the tack, and a preventer ſheet ; but in ſmall ſhips they get the lee tack aft for a preventer ſheet. 

Q. Suppoſe you ate on a wind, and let the ſhip come up in the wind, and are all abacky 
what will you do ? ; 

A. I will box her off, and ſuppoſe ſhe will not box off, I will haul! the mizen up, let g 
the main and main top bow-lines, the lee-main and maintop-ſail braces, and lay all ſquare 
abaft, put the helm to leeward, if ſhe has ſtern- way, when the wind is abaft the beam fhilt 
the helm ; and, as ſhe gets head-way, haul in a little of the after braces, haul the miaen 
gut, brace up ſharp abaſt, and haul the bow-lines ; and then I am on the ſame tack as before. 


Q. Suppole you are on a wind, claſs upon the land, and ſtanding on muſt run on ſhore, 20d 
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qou can clear the land on the other tack ; but it blows hard and a head fwell, that ſhe will not 
day; and ſhould you veer you would be on ſhore, how would you get upon the other tack ? 

A, I would club haul her; this is done by putting the helm a fee, and letting go the lee 
anchor, and bringing her head up to wind; then cut the cable and haul about the after- 
fails ; and when they are full, brace about the head-fails, haul on board the fore-tack, and 
brace up the other way. 85 ' | 

Q, If by accident your ſhip is brought by the lee, what would you do ? 

A When a ſhip is brought by the lee, it is commonly occafioned by a large ſea, and by 
the negleft of the helm's- man. When the wind is two or three points on the quarter, the 
dip taking a lurch, brings the wind on the other fide, and lays the ſails all dead to the maſt ; 
1 the yards are braced up, ſhe then having little way, and the helm being of little ſervice. 
| would therefore brace about the head · ſails the other way and keep the main-top-ſail ſhiver- 
ing ; when ſhe gathers way, and brings the wind aft again, raiſe the fore tack and ſquare the 
head-fails ; trim the fails as — were before, and bring her to her courſe again. V. B. It 
is dangerous to bring a ſhip by the lee in a gale of wind, for ſhe lying entirely againſt the ſea, 
her fails can be of little ſervice till they are braced about. ; | 

Q. Coming into ſoundings from a long voyage, I would have you prepare for going into 

and anchoring. 

" I'll order the cables to be bent; thus get their ends up, reeve, hauſe, and ring ropes 
to haul them out, the forecaſtle men to clinch them, and quarter-maſter to clap the bends on, 
reve the runners and tackles, unſtow the anchors, bend the buoys and bow-repes, ſingle the 
ſtoppers and ſhank painters, bit the bower-cables with a long range, have the dog toppers to 
pile, lee the tiers clear, have hand leads and lines in the chains, ſend down the top-ropes, 
reeve the top - tac l le falls, unſling the lower yards, when the cables are bent, &c. clap the 
hawſe bucklers on, 

Q You are off the Eddyſtone, the wind at S. W. ina hard gale, under a reef fore-fail, 
and you muſt anchor in Plymouth ſeund, how will you bring up for the ſafety of the ſhip, 
and with what anchor? 

A. To give myſelf time for anchoring, I will haul my fore-ſail up, get the ſheet anchor 
orer the fide, and bit the cable to the after-bits with a range, get down top gallant maſts, 
and (prit-fail yard, in fore and aft, unfid the top-maſts and ftretch along the jeers, clap the 
wing ſtopper on the ſecond cable of the beſt bower z being all clear, I'll ſet my fore fail and 
ſteer in for the Sound, and when I am near the place I intend to anchor in, I'll man the fore- 
cue garnets, and ſtand by to lower the yards and top-maſt, being ready, lower away, haul 
the fore-ſail cloſe up, and furl it a Portland, clap rolling tackles on the lower yards, and 
tee! ropes on the top-maſts; having the marks on to — * ſtream the beſt bower buoy 
nd ſee that it goes clear of the ſhip, and when I intend to bring up, put the helm down, and 
taul the mizen out, then let go the anchor and veer away at leaſt one and a half cable before 
| check her; ſhould the ſhip drive with two cables out, on the beſt bower, ſtream the ſmall 
bower-buoy and let go the anchor, which will allow me to veer a cable on the ſmall bower, 
this will bring her up if it blows ever ſo hard, and I have ſtill the ſheet anchor to ſtand by; 
wien I have brought up, and double-bittei and ſtopped the cables, I'll get the top-fail yards 
kre and aft in the tops, and make the ſhip as ſnug as poſſible; as ſoon as the gale is over, 
e the anchors up and moor properly. The beſt method is to unbend the ſmall bower buoy 
ve from the anchor, it being liable to get foul of the beſt bower cable, by the buoy going 
er and over again of the ſaid cable, which has been often the caſe. 

. Z. In coming from the weſtward with a hard gale of wind, and bound into the Downs 
take the ſame method. 

Q Suppoſe you are on a lee ſhore, and had neither room to veer or ſtay, nor any anchoring 
Found, how would you put the ſhip's head round the other way. 

A. I would put my helm hard a-lee, when ſhe comes head to wind raiſe the fore and main 
dels directly, make a run with my weather braces and lay all aback at once, then haul 
"Wards my lee tacks and bow-lines as far as I can, that the ſhip may fall round on her heel, 
ul when the main-ſail begins to ſhiver, I would haul it up, fill my head fails, and ſhift the 
elm hard a weather ; when the wind comes on the other quarter, haul on board the main 
ack, and bring her cloſe to the wind. 

& Suppoſe you were on a lec-ſhore, and could clear the danger on the other tack, although 
3 Ae and a ſea on ſhe will not ſtay, and you had good anchoring ground, what 
ne you do j 

A. When I ſaw the danger I would take a good hawſer and lead it out of one of the quar- 
derts, and bend it to the anchor to lee-ward ; the other part I would bring to the capitan, 
'pthe bart, and when 1 clap the helm a- lee, and as ſoon as the wind is out of the main-ſail 
Kul it up, let go the anchor, and heave on the ſpring to caſt her, becauſe the cable ſhould 
* check her. When (he comes head t» wind, brate about the main-yard, haul on board 


* 


— - 
= 


— ——_— 


— — 


———— 


— 


—— 


— —— 


= — — —— —_— 
— — - "> » 47 — l 
— — —— — P — . 
——ů —— —— RE ee te ee eee = 
— — <> — — 


= l —— wy 
— - - 
——_— . —— 
ä—— — — x ˙ — —-—-—t-—t—¼ 


then haul up the weather main clue - garnet and buhtline, then the lee - clue - garnet - buntlia 0 
and leach - lines, ſquare the yards, and get ſtrops round the maſt above the b.oms to hook the A 
yard tackles to for rolling tackles, tnen reef the fail, when reefed, haul on board the tack, - 
get alt the ſheet handiumely, ten the braces, bowſe up the bowline aud haul up the mize, hee 
QA You are juſt abreaſt of Portland, the wind has taken you back; you have all fail; ſa, 3 
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the tack, and cut away the cable and ſpring 3 when the main-ſail fills, ſet the fue i 
haut on board the tack. ; and trim her to the wind 

¶ Suppoſe it blows hard, you cannot carry your courſes, night coming on, and it is likely 
to blow harder, what will yon do? 

A. I will haul the fore-ſail up and furl it, balance the mizen, haul it out to keep her ty, 


and have no time to take them in, for you will be on ſhore or in the Race preſen ly, how will 0 
eed ? : | 


4 If ihe has head-way, I will put the helm-a-port, let go the fore-ſheet and larboul 5 
braces; as ſoon as the after - ſails ſhiver, haul down all the ſtudding-ſails; if it blows frek * 
take in top-gallant-ſails, bra: e up the after yards; When full, brace up forward and haul a * 
board the fore-tack, trim all ſharp, haul taut the bow- lines, then haal the weather- braces, mah 

O. Suppoſe you are turning over the Flats with your top- ſalls and fore- ſail, you en leit 0 
to put about, but the will not ſtay, there is a ſand a-head within a cable's length of you, A 
what will you do ? lud 

A. I will heave all aback, and when ſhe has ſtern- way ſhift the helm; when the hy burt 
paid well off, brace about the head-ſails and ſhiver the after - ſails; then the will veer * 
round and ftand off. | Ou! 

Q. You are in a gale of wind, and ſplit your fore courſe, what will you do? jar 


A. I lt man the weather fore Kue-garnet, bunt-linez and leach - lines, eaſe off the fore. a 
tack, and when clued up, man the lee-clue-garnet and haul it cloſe up; then let go the le. the 
Erace, haul taut the lifts and braces, ſend hands to unbend the fail z when another is bent, n 
and I want to fee it, Iwill haul on board the fore-tack, and haul aft the fore-ſheet, brace Jac 
the yard up and haul the bow-line. | 

Q._ It blows hard, and you want to reef your courſes, how would you proceed? 

A. I will clear away the top-fail ſheets and lifts, man the down-haul tackles, lower away 
the jeers, let go the bow - lines, and clue the fails up round the weather-braces, haul taut the 
lifts, braces, and rolling-tackles ; then ſend hands up to reef the ſails ; when I want to et 
them, I wilt proceed with the ſails as before. . 

Q. Suppoſe it blows hard at S. W. and you are drove from your anchors in the Down, 
what would you do ? | 

A. I would fteer for the Gull-fream, which I ſhall know by having the upper Light on 
the South Foreland to bear S. W. by S. then ſteer away between the N. E. and N. E. by N. 
which will carry me between the Brake and the Goodwin Sands, keeping to the Gooduin it 
mine or ten fathoms, and to the Brake in ſeven or ſix. | 

Q. You are ſtanding on a wind with all your fails ſet ; your enemy is in ſight, ſtanding 
towards you, how do you clear your ſhip for action? £ f 

A. I will turn all hands up to elear ſhip, up all hammocks, the quarter-maſters to ſtow 
them in the netting, and on the gang-way; get the top-men's hammocks up in the 23 
down all cheſts in the hold; quarter-maſters av? them; take in all the ſraall fails ; ſling 
the lower yard with top-chains, get the puddings and dolphins up; then fling the top-ſul 
yards half-maſt or cloſe up; ſtop the top-ſail ſheets, ſtoppers on the jeers, or elſe rack them; 
gunners get the match-tubs between every two guns, matches, powder-horns, crows, ant 
handſpikes ſufficient for every gun; all hands to quarters, keep ſilence and mind the word 
ef command, fire not a gun until the word of command is given; mind you do not fire a ſt 
in vain. Now I have all the three maſts in one, fire ; 

Q. Suppoſe you are in chafe of an enemy's ſhip of war, upon a wind, with all your fl 
ſet ; ſhe is right a-head, on which ſide will you engage her? | | W 

A. I will engage her to leeward, by reafon ſhe cannot put away before the wind, 3nd 
there is any thing of a ſea, the may not be able to fight her lower tier of guns. If light 
breezes and hot weather, it would be better to engage to windward, to let them receive the 
ſmoak and heat of the fire. : 

Q_ 73 are chaſing from the wind, and carry away your main - top- maſt, how will you 
proceed | 

A. I would haul up the main-f:il and ſend hands up into the top with a rope or havſer 
eo clap on that part of the maſt that hangs down, then cut the lanyards of the main top- 1 
ſhrouds, and lower away, caſt of the hawſer, reeve it to ſend the ſtump down, clear _ 
rigging, unfling the main yard, get the foretackls on it and bowſe forward the yard, the 

lower the ſtump upon deck, and get the ſpare top-maſt ready for the croſ-trees 5 Clap ! 
Mawſor on and ſway it up high enough for the rigging. - | 
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fa Q You ate Tying to in a hard gale of wind under your main courſe, you carry away your 


main-waſt, how will you proceed to clear the wreck ? 
kely a, 1 will clap my helm a-weather, brace my fore and fore-top ſail yards full, then call 
ill hands to get pole-axes, &c. to clear away the rigging. | 
T it Q. Why will you put the ſhip before the wind ? | 
ling A. Becauſe the maſt will go a-ſtern clear of the rudder, and prevent its damaging the ſhip. 
« the You are going large and ſee a ſhip in the wind's eye, how will you proceed tochaſe her ? 
ack, A; 1 will turn all hands up, get my tacks on hoard, brace up my yards and haul aft the 


izen, derts; haul the bow-lines, tet the Jib and ſtay- fails, keep her full, and by making ſhort 
x et, beards ane turn directly to windward, which will prevent her putting away large. 


will Q. Suppoſe you were to carry away your bowſprit, what would you do ? 

A; I would immediately veer ſhip, and keep her before the wind; and then, for the ſe- 
bourl exrity of the fore maſt, I would carry forward the fore-runners and tackles, and bowſe them 
fiel well taut, till I can get a hawſer or ſufficient rope, and clinch it round the maſt- head, and 
aul on ſecire it to the bits of the forecaſtle or the cat-heads : then take the beit ſpar I have, and 


make a jury bowſprit of it. a - 
Having a fair wind, how will you ſet your fore-top-maſt ſtudding-fail, onthe larboard fide? 

A: Firſt haul taut the truſs tackles, and bowſe the fore yard cloſe to; then haul taut the 
laboard fote-lift, and ſtarboard fore-top-fſail clue-line, on board ſhips of War the top 
hurtons are on the top- ſail yards to keep them ſquare when ſtudding- ſails are ſet, (the top- 
fails, lifts, and clue-lines not thought of) the fore-top men down on the fore-yard, and rig 
out the larboard ſtudding- ſail boom, firſt ſending down the ſtudding- ſail tack and outer hal- 
yards up to the fore - top- ſail larboard yard-arm ; and reeMhe halyards, ſend them down and 


e fore. bend them ; the tack being bent and all ready, man the halyards and hoiſt away, haul out 
he lee. the tack, Kc. If the wind is on the beam or quartering, ſet it abaft the topſuil ; if right 
s bent, aft, before the top-ſa'l, (which is done by a man ſtanding on the fore yard arm, with the 
z brace leach of the ſtudding- ſail in his hands.) 


( Suppoſe you are in an engagement, and your main-top-maſt ſtay is ſhot away, how 
will you ſecure your maſt ? 
A. I will ſend my ſhifting back-ftay forward by the main- top-maſt ſtay- ſail halyards, and 
exe it through a block abaft the fore-maſt head, bowſe it taught, and that will ſecure the maſt, 
Q Your ſhip comes to againſt her helm, what will you de? 
A. I will haul my mizen up, and ſhiver the after - ſails. 
G She comes to yet, if ſhe ſtays ſhe will be on board ſome other ſhip ? 
A. I'll let go the lee-fore and fore-top-fail braces, raife the fore tack and let go the bow 


ight an lines, haul in the weather braces and box her off. 
. N. Q How do you ſplice your cables ? 
win in 


A. I will put the whole ſtrands of the beſt or ſmall bower cables twice each way, and 
dirt each ſtrand with a tail of three fathoms each; then ſeize them with quarter and end 
aging to make them lie ſnug, which is the readieſt way for clearing the hawſe. They be- 
rg ſoon ſpliced and unſpliced when pointed. 


to tow How would you mark the lead-line ? 
he 3 A. Black leather at- à and 3 fathoms, white at 5, red at 7, black at 10, white at 135 
s. 2 fame ſeamen uſe black at 10 and 13) white at 15 as at 5, red at 17 as at 7, two knots at 20 
0 


thoms, and ſo on, an additional knot at every 10 fathoms, with a fingle knot between each 
o fathoms to mark the line at every five tathoms. : | 

Q You are ſent down in the dark for a top-ſail, how do you know a main fail from a 
r. all, or a main- top · ſail from a fore-top-ſail ? 

A. If it has three bow- line cringles it is a main-fail, if it has but two, it is a fore - ſail; 
't1s marled abaft the foot rope, it is 2 main-ſil, if before, it is a fore-fail : If a main 
N. hall, it has four bow-line cringles, if a for2-top-ſail but three; all top-ſaits are marled 
o the rope, becauſe the foot-rope is ſerved. 

Q The ſheers are alongſide, how do you get them in? | | 

. Par-buckle them in with their heads aft on the poop, and get the fore and main run- 
on them for guys ; lat on two fourfold blocks, reeve the maſting-falls, get girt-lines on 
| bead of the ſheers to ſteady the maſthead, put heel laſhings on the ſheers, with good oak 
aks under them, to tranſport them forward on ; laſh one of the fourfold blocks forward 
d the tem, and bring the fall to the capſtan ; heave the ſheers high enough: when done, 


f 


or have, take forward two runners and tackles to aſhiſt the ſheers, take the mizen-maſt firſt in, 

n top- ru en raiſe the ſheers erect, take in the main-maſtz bowſe the heels of the ſheers forward, and 

ra 12 them upright to take in the fore - maſt. 

yard, * X How do you rigg a lower maſt ? 

, Clap In [ will laſh on the girt-line-blocks, put on the bolſters, parcel and tar them, put over 
| * runner and tackle-pendants, then a foremoſt of the ſtarboard<ſhrouds, then the larboard, 
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and ſo on; then the tay and ſpring ſtay, ſeize in the dead eyes for the ſhrouds, and the bury 
for the ſtay, reeve the lanyards, ſet up the rigging, get the top over head, and bolt it rat 
down the ſhrouds, and ſeize on the cat-harpin-legs, hook the futtock ſhrouds, and hitch them 
ſeize down the ends, laſh the hinging je:r-blocks under the top, with the ſtrops under th it 


ſtays, lead up and laſh to the maſt-head, get the cap into the top for the head of the top be 
maſt, and laſh the blocks on for the main-lifts, ; fa 

Q How do you get a top and cap over? 1 

A. Make fat a girt linz-block, on each fide of the maſt-head, reeve the girt.line mi . 
paſs them under the top, and make them faſt to the afterpart of the top, ſtop them to th N 
bolt holes in the middle and fore- part of the top, then ſway away: when high enough, cu 12 
the upper ſtops having a guy on the after part of the top-brim, and the top will fall over th 0 
maſt-head, then lower away, and put it in its birth, haul upon the guy and bolt it, lay th 4 
cap ſteady over the truſſel-trees for the top-maſt-head, to receive it; when the top- maſt. hal . 


is through it, laſh the cap to the top-maſt-head, ſway away the top-maſt till high enough ed 
then place the cap on the maſt-head, and drive it down. ; 

Q. How do you rig a main-top-maſt ? 

A, I will tar the maſt-h2ad, get the croſs-trees over, fix the bolſters and parcel them, 
put over burton- pendants, then the ſhrouds, breat-back-ſtay, proper and (pring-ſtay, a 
cap, ſway up the maſt and fid it, ſeize in the dead eyes, ſtay the maſt, ſet up the ſhroudy th 
rattle them down, laſh the bullock-blocks to the maſt-head. 

Ho do you rig a top-gallant-maſt ? _ 

A, I will ſend dowa the top-rope, reeve it through the ſheave-hole, and make it fit * 


round the hounds of the maſt, and ſtanding part of the rope, leaving enough end to make — 
faſt to the cap, which done, ſway away, when the head is through the cap, make faf " 
the ſpare end or ſtanding part of the top-rope to the cap, cut the ſeizing, clap on the gion. * 


met, then the ſhrouds, back-itays and ſtay, ſway up the maſt, hid it, and ſet the rigging i 
Q. How do you rig a bowſprit ? & 
A. I will laſh the collar fore- ſtay for the bob-ſtays and bowſprit ſhrouds, then the coll 

for the ſpring- ſtays, then the block for the top-maſt-ſtay, fix the man- rope, gammon the he 

bowſprit, and ſer bob-ſtays and ſhrouds up. 


Q. How do you rig a jib- boom? # 
A. Iwill put over the traveller, horſes, and guys, the top-gallant ſtay-block, and kh fr 
on the blocks for the top gallant-bowline, and jibb-down-haul-block to the traveller. p 
How do you rig a lower-yard ? 
A. 1 will get athwart the gunwale, laſh the jeers, quarter clue-garnets, bunt-line, 
leach-!ines and ſlab- line blocks, then put over the yard-arms, the horſes brace pendants, the * 
yari-tackle pendants, then the top-ſail ſheet, and lift- blocks, reeve the jeers, braces, lit, cif 
and yard-tackle falls, truſs parcels, (wiy the yard up, and haul all taut. 
Q. Huw do you rig a fore top-ſail yard? , 
A. I will recve a hawſer for a top-rop?, through he bollock block, and ſend it dom, * 
and having put over the horſes, make the top-rope fat the middle of the yard, ſtoppin , 
it to the yard-arm, ſway it up above the top, put over the brace-pendanrs and lifft-blocks 28 
reeve the liffts and braces, cut the yard-arm-ſ-1zing, and croſs the yard, lath the tye, butt 
line and clue-line blocks, reeve the tye and halyards, ſway it up above the cap, and pad I" 
it, reve the elue-lines, bum- lines and reef-tackles. ( 
Q. How do you rig a top-gallant-yard ? : ö 
A. I will ſ:izc the elue- line- blocks on, put the horſes over the yard - arms, ſway it upn ( 
the cap, and rig the yard arms, by putting on the brace-pendants and litfts, then croſs i þ 
yard and parcel it. = - l 
Q You have loſt yqur rudder at ſea, what method will you take to ſtear the ſhip ? Dor 
A. I will take a darge ſpar, or part of a top- maſt, and cut it flat in the form of a fler. E. 
poſt, bore holes at proper diſtances in that part which is to be the fore part of the prevent leg 
or ad litional ſtern- poſt, then take the thickeſt plank I have on board, and make it 35 i 25 
as I can into the form of a rudder, bore holes at proper diſtances in the fore part of it, and i i wel 
aftr-part of the preventer ſtern- poſt to correſpond with each other; and reeve rope grammd * 
through thoſe holes in the rudder and after- part of the ſtern- poſt for the rudder to play dh F 
Through the preventer ſtern-yoſt reeve guys, and at the fore-part of them fix wy it, 1 
and then put the machine over-hoard; when I get it in proper poſition or in a line with th 0 
ſhip's ſtern- poſt, lath the upper part of the preventer-poit to the upper part of the ſhy A 
ſtern- poſt, then hook tackles at or near the main-chains, and bowſe taut on the guys to ch Ron 
fine it to the lower part of the preventer ſtern- poſt —having holes bored through the * 7 
venter and proper ſtern- poſt, I will run an iron bolt through both, taking care not to tobe * 
the rudder, which will prevent the falſe ſtern- poſt from riſing up or falling down. 0 
By the guys on the afcer-part of the rudder, and tackles fixed to them, I may ** 4 


o. I muſt take care to bowſe taut the tackles on the preventer ſtern-poſt to kcep 
ts t'1e proper ſtern- poſt. 
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0. Your ſhip is leaky, you cannot keep her free by the pumps, what will you do? 

A, 1 will take a ſpare top-ſail, or ſome other ſail, and ſpread it upon the deck, cover it 
l over with oak um, and bind it to the fail with a needle and twine in ſeveral places to keep 
# faſt to the ſail, then take an hawſer and cut it into proper lengths to go under the ſhip's 
bottom, and come in over the gunnel, put theſe hawſers about four feet diſtant under the 
(il, and make them faſt with their middle to the middle of the fails, each leach beginning 
the head and leaving off at the clues :—Then put the fail overboard keeping the oakum 
fide to the ſhip's bottom, and baul up the ends of the hawſers on the other fide by a haul- 
ing line which I have ſwept the ſhip with, numbering each end fore and aft ; then eaſe away 
on the hawſer's ends on that fide I have put the fail over, and keep hauling at the ſame time 
on the hawſer's ends on the oppoſite fide when the ſail is properly down, which is known by 
marking the hawſer, | will then clap on tackles and bowſe all taut, keeping the fail clofe to 
the ſhip's bottom the oakum will be drawn in, and ſtop the leak. The ſail may be cover- 
ed with horſe dung or any filth I have on'board, which will be drawn in and ſtop the leak. 

Q Suppoſe the wind northerly, & you were in a ſhip's hawſe inthe Downs, what would you do? 

A. I would wait until the ſhip tends to windward, and heave up my anchor as ſhe is tending. 

How would you work a ſhip out of the Downs with the wind ſoutherly ? 

A. 1 would ſtand to the Goodwin Sand in 10 or 11 fathoms, it being ſteep too; and to 
the ſhore in 8 fathoms water. 

C there any danger in going out of the Downs? 

A. Ves; between Deal and Walmer Caſtles there are ſhoals near the ſhore, not having 
more than 16 or 17 feet of water on them at ſpring tides ; as I draw towards the Foreland, I 


Walmer Caftles in one, will lead me clear off; Deal Church being open with Walmer Caſ- 
tle about a ſhip's length, I muſt ſtand out till I bring the lights in one, then I am clear off 
the South Sand- head; and when the light-houſe opens to the weſtward of Folkſtone Church 
with Hay Clifts, jt leads me clear. I muſt take care not to ſhut in the Hope-land, and the 
South Sand-head will lie off three miles.—To fail out of the Downs to the weſtward, and 
the wind at S. W. I will begin to unmoor at a quarter flood, weigh at high water, and caſt 
ber in ſhore, But to ſail to the eaſtward with the wind weſterly, I would begin to unmoor 
a half ebb, take up my beſt bower, and weigh at low water. : 

Q The wind at N. E. in moderate weather you mean to turn up the Swin, at what time 
of the tide would you weigh ? 

A. At lack water, looſe the ſails and up anchor. 

What are the marks for running through the Gull Stream? 
A. To keep th upper light-houſe on the South Foreland, in one with the weſternmoſt end 
of the ſouthernmoſt clift in Old Stain's Bay; which is a ſwamp that lies between the two 
clifts a large half mile to the ſouthward of Kingſdown upon the South Foreland. 

Q How do you know when you can weather the South Sand-head ? 

A. When Upper Deal Mill is open to the Southward of Walmer Caſtle, or when the 
light-houſes are in one, and Folk ſtone Church is open with Hay-Clift, I am clear, 

oo you were coming into the Downs with the wind at S. W. blowing hard, 
which way would you lay your ſhip's head to bring her up ? 
A. I would lay the ſhip's head to the eaſtward, and come to with my beſt bower, but if 


With the ſmall bower, I would heave her head in ſhore. 


C For what reaſon would you do ſo ? 

A, I ſhould then keep the cable clear of the cut-water. 

What is the courſe from the South Foreland to Dungeneſs, and what are the dangers ? 

A. From the South Foreland to Dungeneſs, the courſe is S. W. by W. I W. diſtance 7 leagues, 

The Ripraps lie N. E. and S. W. about 5 leagues in length, the N. E. end bears from 
Dorer Caſtle S. S. E. 4 leagves, from Folkſtone S. E. by S. Calais ſteeple bears from it 8. 


E. and Calais Clifts S. S. E. 4 leagues, the S. W. end bears from Dungeneſs E. S. E. 4 


leagues, on the N. E. part there are about 15 or 16 feet at low water, on the S: W. end 4 


or 5 fathoms, it is ſteep too on both ſides, having 20 and 22 fathoms cloſe to it. To the 


veltward of Folkſtone, there is a ledge of rocks that runs a large mile off the ſhore, 1 would 
come no nearer in than 14 fathoms. 
About 4 miles E. by N. from Dungeneſs, there is a ſhoal with not more than 12 feet on 
„ Which I ſhall avoid by keeping in 10 fathoms. 

Q Where will you anchor, and in what depth of water under Dungenefs ? 

A. I would anchor with the Neſs Point S. W. by W. the light-houſe W. S. W. athwart 
Romney Town, in 8, 9, or 10 fathoms water. 

There is a ſhoal about two miles to the weſtward of the Neſs, with only 18 feet on it at 
low ſpring tides, the Neſs Light bears from it N. E. by E. 12 fathoms cloſe to it. 

What is the courſe from Dungeneſs to Beachy-head and what are the dangers ? 
A. W. I S. diſtance about nine leagues. 


would and in ſhore, to 10 or 9 fathoms, and off to the South Sand-head, Upper Deal and 
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Of the high land of Fairleigh there is a ſhoal of rocky ground with 14 fect on i, 


pretty cloſe in. In the Channel off Dungeneſs, there is 24 fathoms and off 8 1 
from 26 to 30 fathoms; I will, in thick weather, keep in 15 or 20 fathoms, from th. ; 0 
Neſs to Peachy-head. When 1 deepen my water, haul to the northward, but if I ſhoal 
haul to the ſouthward. In clear weather I may ſtand in ſhore until Beachy-head beam M rf 
by N. and not have leſs than 10 fathoms of water, muſt then tack to avoid Pemſey Shoal, A 
which lies about two miles off the ſhore, with Pemſey Church bearing N. and Beachy.hey 0 
W. by S. 14 feet on it. A 
There is a ſhoal with 14 feet on it and lies with Beachy-head W. ZN, 7 or d miles, , 
Pemſey Church N. N. W. 7 miles, and Fairleigh E. by N. 12 miles; E. by S. 6 nile * 
from Beachy-head is the Horſe of W. illington, a ſmall ſhoal, having 16 feet on it at low water, * 
Q. Being off Beachy- head, at the cloſe of a winter's evening, in a gale of wind at N. B. LE 
bound to Spithead, what is beſt to be done ? kh 
A. I would lie to with my ſhip's head to the N. N. W. till morning, then ſhe will grin * 
about a channel cuurſe at the rate of two knots an hour, allowing that what ſhe would looſe in nor! 
the ebb, ſhe would gain in the flood, and be in a fair way in the morning; I would cone . 
no nearer to the Owers than 18 or 20 fathoms. the | 
Q What is the courſe and dangers between Beachy-head and Dunnoſe ? Ye 
A. The courſe is W. by N. 4 N. diſtance about 20 leagues. lies . 
The dangers are, Owers, the mark to go clear off the eaſt part of them, is the white u good 
on Brow - Hill in one with Chicheſter Church, a little to the eaſtward of Pegham Church, Q 
and the mark to clear the weſt-end, is St. Rook's Hill in one with Chicheſter Church, they A 
bear from Culver Cliff E. S. E. 4 S. about 4 leagues : there is a floating ligbt on them which ba Q 
been ſhifted ſeweral times: in going down Channel, if I keep Dunnoſe W. N. W. norther]y, will A 
carry me without them, I will come no nearer to them in thick weather than 18 or 20 fathom fout! 
Q. You are coming from the weſtward and off Dunnoſe, what would you do? fil ! 
A. I would ſteer N. E. keeping Sandown Caſtle clear of Culver Cliff until St. Helen whe! 
Mark, which is a white building, is open of the Red Cliff bearing W. by N. then I may nu with 
in between Bembridge Ledge and the Princeſſa Shoal, but with a ſhip of a great draught of faili 
water, it is beſt to go without the Princeſſa Shoal, until I get the Kickergill on the S. W. pan a will 
Monktcn Fort, and run into Spithead between the Buoy of the Dean and the Buoy of the Warner, It 
N. B. In going for Spithead from the eaſtward, there are 5 black buoys lying on the Bill 
Dean and Horſe, they muſt be all left on the ſtarboard- ſide, the outer one is called the Eat N 
Buoy of Dean, it lies in 27 feet water, the marks for it are, the flagſtaff of Portſmouth plat- ting 
form, a little open to the weſtward of a round centry-box of South Sea Caſtle, beariag N, by isa | 
W. 4 W. with Dunnoſe open of Culver Cliff. a 1 eim 
From the outer buoy to the next, is W. N. W. about one mile and a quarter, it lies in6 I m; 
fathoms ; the third, formerly the firſt buoy of the Dean, lies in 4 fathoms ; the buoy of the Q 
Warner hears weft ſoutherly from this buoy about 14 mile, from the third to the fourth or A 
Elbow buoy, is S. E. and N. W. ; it lies in three fathoms. : wou| 
The Buoy of the Horſe bears from the third buoy N. N. W. about 14 mile, and lies in Heac 
3 fathoms ; from this laſt huoy to the firſt buoy of Sturbridge, is W. 4 N. the Royal Q 
George lies in 14 fathoms, * of a mile to the N. W. of the Edgar, the buoy of the Royal A 
George, that of Noman's Land, and the Kickergill lie all in a line. Q 
The two bucys of the Princeſſa Shoal, lie N. E. by N. and S. W. by S. of each other, - 
dtiſtance about a mile; they lie each in five fathoms with 44 between them, the marks for fath 


the inner buoy, which is white, are Sandown Caftle in one with Culver white Clif, and Q 
Nettleſtone Point on Bembridge Point, the buoy of Bembridge Ledge is black, and the Nob A 
buoy is red, they lie E. N. E. and W. S. W. of each other, with Dunnoſe open of Culver Clit, 0 
Q Suppoſe you were to the northward of Bembridge Point, bound to Spithead, and the A 
buoys were all gone, what would you do ? Q 
A. I would bring St. Helen's Qhurch to bear W. and keep in 12 fathoms, and ſteer N. A 
by W. towards the Dean, keeping Aſhdown mark above the trees, will lead me into Spitheal a pod 
abreaſt of Ride; if it is thick weather and the wind ſoutherly, I will come no nearerts ache 
Bembridge Ledge than fix fathoms, and ſteer N. W. by N. but if the wind is on the other In 
Fide, I would come no nearer the Dean and Horſe than 10 fathoms ; obſerving the courſe and S. M 
tides, I will anchor at Spithead with South Sea Caſtle N. E. by E. and the Kicker Point N. 
W. in 14 fathoms. Eaſt Indiamen and Merchant ſhips generally anchor on the Mother 
Bank to the weſtward of the Sturbridge buoy in 10 or 15 fathoms ; if I am obliged to tum 
into Spithead, I may turn the Kickergill on each fide of Fort Monkton ard come no nearer 
the Warner than 12 fathoms, nor to the Dean than g or 10 fathoms, nor to Noman's Lan 
than 15 or 18 fathoms being cloſe to it. 
Q. How do you come to anchor at St. Helen's ? 
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A, 1 would keep Sandown Caſtle juſt open of Culver Cliffs, and bring St. Helen's Church 


L a fail's breadth oven of the Red Cliffs of Bembridge Point, and anchor in 8 ur 9 fathorns. 
he Q Suppoſe you were moored at Spithead with a cable and an half on the beſt bower, and 
t ane on the ſma!l bower, you have orders to ſail, at what time of the tide would you unmoorg 
W, and which anchor would you take up firſt ? 
al, A. I would begin to unmoor at the firſt of the flood, and take up my ſmall bower firſt. 
tal Ia ſailing within the Iſle of White and through the Needles, what are your obleryations Þ 
L. To keep clear of the Weſt Middle, I would keep South Sea Caſtle a ſail's breadth 
les, open of the Kicker Point until I open Weſt Cowes Caſtle, then ſteer directly for Hirſt Caſtle, 
ile and when abreaſt of it, borrow pretty near it, then ſteer for the Needles Point ; the leading 
ter, mark through the Needles is the Light-houſe in one with Hurſt Caſtle, bearing N. E. by E. 
. IE 1 muſt be careful to keep the Vanes of the Windmill which ſtands on the iſland in 
fight, to keep me clear of Warding's Ledge 3 great regard muſt be had to the tides, for the 
rive ſood ſets on the Needles, and the ebb on the Shingles with great velocity. N. B. To the 
e in northward of the Weſt Middle lies the Bramble ; the Bramble and Weſt Middle have each 


two buoys on them, if I ſail to the northward of the Weſt Middle I muſt ſail between it and 
the Bramble, lcaving the Bramble on the ſtarboard fide 3 when I come to Weſt Cowes Caſ- 
tle, I muſt give it a good birth, as there is a ledge of rocks that lie off it: Warding Rock 
lies on the Iſland Side with a buoy on it, when I come ncar the Needles, muſt give them a 
ny good birth to avoid the Chalk Rock. 


uch, C What is your courſe from Dunnoſe to Portland ? 

they A. W. by N. 16 leagues. 

b bat f you are forced into Portland, what precautions are neceſſary ? 

; will A. I muſt take care of the Shambles, they bear from Portland Lights, which Ve north and 

om. fouth of each other; N. W. by W. 4 miles with only 14 feet on them at low water ; ta 
ſail into the Road from the weſtward, I muſt keep cloſe to the Bill, and keep my lead going 3 

elen'y when Iam round the Eaſt Point, haul up and anchor againſt the Pier, in © or 10 fath 


y run with the Bill bearing S. S. B. Portland Caſtle S. S. W. and Weymouth Caſtle N. W. In 
zt of failing out of Portland Road, I muſt keep Week Church open of the Stone Pier, and that 


art of vill carry me clear to the eaſtward of the Shambles. 
arner, It flows hard from the Road to the Bill E. S. E. 7 hours, and the flood ſets right of the 
n the Bill 9 hours. 


: Lat 
| plat 
N. by 


N. B. In caſe I ſhould be embayed to the weſtwar\ of Portland, and no poſſibility of get- 
ting out, between Burton and Chiſwell, where it ebbs 9 hours and flows only 3 hours, where 
82 ſteep beach of pebbles, I would there run my ſhip on ſhore with as much fail as I could 
carry, eſpecially at the beginning of an ebb, and remain on board for three or four ſeas, hen 
| may get on ſhore with ſafety ? 

What is the courſe from Portland to Torbay, and how do you anchor there? 

A. The courſe is W. N. W. and diſtance about 14 leagues ; to anchor in the bay, I 
world bring the Berry Head to bear S. by E. or S. S. E. and Brixham Church on with the Pier 
Head ; the beſt anchoring for ſmall ſkips is 14 miles from Brixham Pier Head, in 7 fathoms. 

Q What is your courſe from the Berry Head to the Start? 

A. S. W. about 6 leagues. 

Q Is there any danger near the Start ? 
> A. Yes, about 2 miles to the eaſtward of the Start, there is a ſhoal with not more than 3 
fathoms on it, the Bolt Head being kept open of the Start Point will carry me clear of it. 


es u 
of the 
urth or 


lies in 
| Royal 
| Royal 


| other, 
ks for 


if, and Q What is your courſe from the Start to the Ediftone ? 

he Nod A. W. 1 S. 7 leagues. 

* Q Whatis your courſe from the Start to the Ramhead ? 
t 


A. W. N. W. 7 leagues. 

Q What is to be obſerved in ſailing into Plymouth Sound ? 

A. If coming from the weſtward and am got round the Ramhead, I muſt give Pentee Point 
d good birth, by reaſon of a ledge of rocks that lies off from it, then haul N. N. E. 4 E. for 
pechoring ; the leading mark in is Plymouth Church, open with the weſt part of the Citadel. 


ſteer N. 
zpithead 
1earer do 


he other In going into the Sound 1 may anchor in Cauſand Bay, in 20 fathoms, with Penlee Point 
urſe and . W. and the town of Cauſand W. N. W. ö 
— The leading mark to carry me in between the Knap and Shovel, is Plymouth old Church, 


n with a white patch on the Hoa. 

| may go into the Sound on the eaſt ſide, between the Tinker and Shagſtone, by keeping 
nt Batton a fail's breadth open of Staden Point, and keep in that direction until Makes 
urch bears N. W. and Withy Edge open, then haul over to the eaſtward and anchor. 

Q How do you fail into Hamoaze ? 

A. I would keep Kingſand open of Redding Point, until the large Houſe at Stoke 
| ches the Eaſt fide of Mill Bay; ſteer in until the Obeliſk comes on with Block houſe 
unt; keep in that direction, till the eaſternmoſt Summer Houſe on Mount Edgecomb ſide, 


| to turn 
10 nearer 


n's Land 


CCC —— — 


_ SC. EXAMINATION OF, &c. 


eomes open with the point within which it ſtands ; then ſteer for it, until the eaſt point of 
Mount Wiſe comes open with Block-houſe Point; then ſtcer mid-channel for Stone-houfs 
Pool, till Drake's Iſland is ſhut within Block-houſe Point: I muſt not open it till South 
Down comes open with the Obeliſk, then ſteer up the harbour with the fide of Drake's Iſſand 
. Juſt touching Paſſage Point, which will lead me to the ſouthward of the Harbour Shoal, on 
the outer part of which there is a rock, with only 16 feet on it, but on any other part, there 
is 34 fathoms. 

N. B. The marks to know the Sound when I am coming from ſea in the day time, are 
Ram Church, which ſtands to the northward of the Ramhead, and a ſquare tower ſtanding c 
the higheſt pact of the land. 

Q You are bound into Falmouth, how would you proceed? 

A. In going to Falmouth, there is a rock, called the Block Rock, with a pole on it, 2nd 
ſhews itſelf at half tide ; it lies neareſt to the weſt ſhore ; I may ſail in on either ſide of it, 
but the eaſt file is the beſt. If I would ſail into Carrick road, I muſt Keepin the fair way, 
and my lead going as there is a narrow deep channel all the way, of 16 or 18 fathomg, 
may borrow on St. Maw's fide in 5 or 6 fathoms. The beſt anchoring in Carrick Road, ig 
St. Maw's Caftle E. S. E. and lay my eafternmoſt anchor in 16 or 18 fathoms, and my weg. 
ernmoſt anchor in 4 or 5 fathoms. - Juſt paſt St. Maw's there is a ſand that is ſteep to, call. 
ed St, Maw's Sand, and lies almoſt half channel over. 

N. B. Great ſhip's anchor, with Manacle Point, on with the point of Falmouth, or a great 
houſe, that is to the weſtward of Penryn, juſt open Trefuſis Point in 18 fathoms.— The 
Manacles lie from Falmouth about S. S. E, 

Q. How do you know the Lizard when you firſt make it ? 

A. It is the ſouthernmoſt land on the coaſt, and may be ſeen 7 or $ leagues off, in 42 fathoms, 

Q. How does the Land's-End appear when you make it? . 

A. It appears in hummocks with a church on it, and may be ſeen 7 or 8 leagues off, in 
54 fathoms. 

Q. What are the dangers off the Land's-End ? 

A. Many z—1f, The Runnel-ſtone lies abou: 16 miles S. S. W. from Toll-peden-penwith, 

zd, N. E. by N. from the Runnel ſtone, there is a rock called the Leawmean, which ap- 

at half ebb, with a paſſage between it and the main, ſeldom uſee by any but coaſters, 

3d, The Wolf Rock; bears from the Land's End S. W. by W. diſtance 3 leagues ; it 

is ſmall and may be ſeen at half tide ; the largeſt of the Brazen Rocks, kept open of the 

outermoſt of the Long Ships ( on which there is a light-houſe erected) will lead me clean to the 
weſtward of the Wolf. 8 8 

4th, The Long Ships lie N. W. by N. about 3 miles from the S. W. point of the Land's End, 
and 1 mile W. N. W. from the weſternmoſt point, they are high, and may be ſeen 4 or 5 leaguesoff, 
FIth, The Kettle- bottom, is a ſhoal with only 6 feet on it, and lies about half way be- 
tween the northernmoſt part of the Long Ships, and the weſt point of the Land's End. 

6th, The Breſam Rocks lie about 3 miles N, E. by N. from the Long Ships. 

7th, The ſeven Stones, are a row of rocks that come not above water, but the ſea always 
breaks over them; they lie from the Land's End W. S. W. 4 S. diſtant 7 leagues ; and 
from St. Martin's Head, Scilly N. N. E. diſtant 3 leagues. 

Q. If you are forced into Mount's Bay, where would be the ſafeſt anchoring ground ? 

A. Mount's Bay lies between the Lizard and the Land's End; there is a high Iflan| on the 
eaſt fide, and a Caſtle on the weſt fide of it, called St. Michael's Mount; from the eaſt ſide 
of it lies a ledge of rocks, near a league into the ſea; the Coaſt is full of rocks, and not ſaſe 

to anchor in. To fail into the Bay I muſt bring St. Paul's Steeple W. and keep over tothe 
weſt ſhore, and make St. Clement's Iſland, which is before the town of Mouſe-hole, having 
the caſtle on the ſtarboard ſide ; I ſhall then ſee a large ſandy bay, and, when within the ill- 
and, there is good anchoring in 7 or 8 fathoms, land-locked from winds but a S. E. wind. 

Q. If you are bound, or forced to go into Scilly, what would you do ? f 

A. I would ſteer for St. Mary's Sound, and run in for the ſouthernmoſt point of St. Man! 
Ifland, called Penninis Point, minding to keep the lead going, and approach no nearer than 

5 fathoms water; about N. W. of Penninis Point, a little more than half a mile, 1s the 

Woolpack, the ſhoal lies near to the ſhore ; I muſt continue to run in 5 or 6 fathoms, keep- 
ing pretty cloſe to St. Mary's Ifland to avoid the Spaniſh Ledge, which lies about half a mile 
W. by S. from Penninis Point; ſome part of this ſhoal may be ſeen at low water, and pi" 
of the Woolpack ſhews itſelf before low water; when I have got abreaſt of the Wedlpath 
to which I muſt give a good birth, about a cable's length, and ſteer for the Stevel Rock _ 
is bold to; when I am abreaſt of the Stevel, muſt ſteer N. W. by W. until little Crow Iflan 
comes on with Bantſcarren Point; then ſteer N. N. E. until Crow Ifland comes open 2 ſhip's 
length of Bantſcarren Point, or bring the Cattle which is on St. Mary's Iſland, to beat * 
E. and anchor in 6 or 5 fathoms water. 
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Remarks calculated to aſſiſt Commanders when ſailing into the 
| Britiſh Channel. | | 


$ Mariners know that their reckonings are always uncertain, in proportion to the length 
A of their ſeveral paſſages from the times of their laſt departures, it is natural to ſuppoſe, 
that they muſt, when approaching to any difficult and dangerous navigation, experience great 
anxiety of mind for the iſſue. As the Britiſh Channel has proved fatal to many, it may fairly 
be ranked among thoſe places which are deemed dangerous to ſhips, in their approach after 
long paſſages 3 and, therefore, all thoſe who are entruſted with the conducting ſhips through it, 
ought to acquire ſuch knowledge as may enable them to perform the duties of their important 
oe. Channel coaſters, by the frequency of their paſſing and repaſſing through it, acquire 
ſuch knowledge as thoſe who are employed in foreign voyages cannot pretend to : hence it 
becomes neceſſary to furniſh the latter with ſome uſeful information; more eſpecially, as it 
is next to impoſſible for the human mind, when engaged in various purſuits, to remember ev- 
ery neceſſary article, ſuch as the courſe and diſtance from one place to another, the preciſe 
ſituation of rocks and ſhoals, and the direction and ſtrength of the tide in the various places. 
Commanders of (lips, when coming from abroad, and about to enter the Britiſh Channel, muſt 
h* exceedingly anxious to accompliſh the ultimate deſign of their voyage, by bringing their re- 
ſpective ſhips ſafely into Port. To the aſſiſtance of ſuch, the following obſervations are in- 
tended to contribute : they are founded on experience, and will, if properly obſerved, prove 
highly f-rviceable ; eſpecially when long nights, or thick weather, augment thoſe dangers 
which attend the Channel navigation. 
Ships, in approaching the Channel from a long paſſage, ſhould not only try for ſoundings 
in time, but run, if poſſible, in the latitude of 452 25' North. Having, in that parallel, got 
ſoundings in. 82 fathoms, fine white ſand with black and yellow ſpecks, you may be ſure that 
you are near the outer edge of the bank; and about 50 l-agues to the weſtward of Scilly, 
By running 16 or 15 leagues further tothe eaſtward, in the ſame parallel of latitude, you 
aith, will have go fathoms, fine white ſand'; and continuing to run 4 leagues more to the eaſt- 
hay- ward, you will ſhoalen your water to 82 fathoms. Soon afterwards, you will have 72 and 
aas, 75 fathoms, fine white ſand with ſometimes a mixture of green; and in proceeding 
$3 it 16 or 17 leag'1es further to the eaſtward, in this latitude, you will have 72, 75, 77, and 80 
b the fahoms. The ſoundings will be, for the moſt part, fine ſand, but different in colour: ſome 
* of them will be white ſand, mixed with yellow ſpecks ; and others fine green ſand, with ſome 
mud. In the latitude of 480 23 North, and 61 leagues to the weſtward of Uſhant, lies the 
End, Sole Bank, It ſtretches about S. S. E. and N. N. W. 12 leagues in length and 4 in breadth ; 
* and has 64 fathoms on it, fine grey ſand. 


de. The following are the Soundings in the Parallels of 480 20', and 487 go', with 


therr ſeveral Depths of Water and Diſtances from the Iſland of Usnaxr. 
Iways Dit. from Depth in 


; oe, QUALITIES OF THE SOUNDINGS, e anon 
Leagues, 
? 52 — | Fine grey ſand, mixed with black - - - -| — 92 
on the 49 — | Fine grey ſand, mixed with ſhells and broken bits -| — 106 
ſt ſide 46 — | Grey ſand, mixed with bits of brown ſhells < of cm oo 
ot fate 43 — | Grey ſand, mixed with bits of ſhells and brown ſand + -| — 108 
tothe 40 — | Grey ſand, mixed with bits of ſhells and gravel - - -| — 117 
having 37 — | Grey ſand, mixed with ſhells and gravel - * « | = 104 
he Iſl 35 — | Grey ſand, mixed with ſmall cornet ſhells - 2 1” — 110 
wind, 32 — | Sand mixed with gravel, ſhells, and ſmall cornets - - -| — 108 
29 — | Whitith grey ſand and flat ſtones - - - - -| — 108 
Mary's Light grey ſand, with bits of ſhells m — - - -| — co 
er that Coarſe ſand, with bits of cockle ſhells - 8 = 1— 98 
is the Light grey ſand, with bits of brown and yellow ſhells ane ſmall tones] — 90 
keep. Light grey ſand, mixed with harley beards - - - -| — 84 — 
a mile Whitiſh grey ſand, bits of ſhells and fine cornets „„ wb Bs 
L Light grey ſand, mixed with barley beards and ſmall ſhells = -<| —- 79 
pack, Fine grey ſand, with bits of ſhells - - - - -| — 75 
which Grey ſand, ſpotted with red, and mixed with bits of ſhells — <-| — 7s 
ane Whitich coarſe ſhining ſand, with fine ſhells? wu 70 
a ſhip's Whitiſh coarſe ſhining ſand, mixed with barley beards and coral -| — 6g 
x 5.8 | Whitiih coarſe ſand - — - - - - - | — 64 
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When running for the channel in latitude 49 25, which is the beſt latitude, and you have 
run fo far to the eaſtward as to ſhoalen your water to 65 or 67 fathoms, and the ſoundi 
are ſhells and ſmall yellow ſtones or red. fand, you may thence conclude that you are ahreaf 
of Scilly z or if you have 68 fathoms, white ſand with grey ſpecks, and ſometimes ſhells and 
ſtones, Scilly will then bear about N. E., from you, diſtance 10 leagues, Your ſoun di 
will always inform you whether you are to the northward or ſouthward of Scilly, Jn the 
latitude of Scilly you will have eozy ground, in 60, 65, 75, or $0 fathoms. W. N. w. 
10 leagues from Scilly, lies Jones's Bank, on which you will have but 3o, 35, and 40 fath. 
oms; and, a little to the ſouthward of it, you will have 72 and 75 fathoms. In running for 

the channel, in the latitude of 49? 30', you will have the following depths of water and 
ſoundings, when you are abreaſt Scilly ; namely, 60 fathoms, oozy and broken ſhells : 
fathoms, white ſand with grey ſpecks ; 65 fatho ns, ſhells and ſtones ; and 55 fathoms, fine 
grey ſand, The ſoundings near Scilly, are very different from all others in this latitude ; 
pieces of rotten rock as broad as a ſmall bean, and of a ſtone colour, will come up with the 
lead, which will not be the caſe any where elſe in the ſame parallel. More to the ſouthward 
you will have deep water, with fine ſand, interſperſed with black ſpecks like ground pepper, 

In the night, or in foggy weather, you ſhould come no nearer Scilly than 60 fathoms ; for, 
in that depth you will not be more than 6 or 7 leagues from it. Abreaſt of Scilly, in the 
Latitude of 499 20', you will have 70 fathoms, branny or yellow and white ſand ; and to the 
eaſtward of Scilly, in the latitude of 49? 8', you will have 56 or 58 fathoms, coarſe ſand, 
You ſhould then fteer more to the northward, and endeavour to make the land about the 
Lizard ; you may ſafely make it in the night, as well as in the day, if the weather be clear 
for the Light-houſes ſtand ſo high, and the Coaſt is fo clear, that you may, without danger, 
come within half a mile of the point, If the weather proves ſo thick that you cannot lafely 
make the land, come no nearer to the Lizard than 45 fathoms; for, in that depth you will 
= be more than three leagues off the point : your ſoundings there will be pebble ſtones and 

callop ſhells, 

Ships, when coming into the channel, ought always, if poſſible, to make the land about 
the Lizard; becauſe it is the moſt proper place for a land fall: and ſhould they afterwards meet 
with thick weather, which frequently happens, they will not only know how to ſteer, but al- 
fo how they advance up the channel, which will become more and more neceſſary in propor- 
tion to the contraction of its boundaries. Some, by neglecting this precaution, have, contra- 
ry to their expectation, got on the ſouth ſide of the channel. This error is greatly owing to 
the ſtrong indraught between the iſlands of Guernſey 2 and on the coaſt of Britanny, 
which ought always to be guarded againſt, eſpecially in thick weather. It frequently hap- 
pens that thips, coming into the channel, have not had an obſervation for ſome days back, 
which, together with the operation of ſcant and contrary winds, and the ſetting of the tides, 
tend to perplex and bewilder the moſt experienced mariner, when thick weather prevents him 
trom getting a ſight of the land. The variation of the compaſs in the entrance of the c an- 
nel, taken on board of the Britiſh ſhip Europe, in October, 1782, was 230 14' W. but a 
the variation is continually increaſing, at the rate of about a degree in every 5 years and a half, 
it will be neceſary to add 11 minutes for every year, ſubſequent to the year 1782, which 
will give you the veriation at any time pretty exact. o 

N B. For Directions for ſailing on the Coaſt and into the harbours of the United States, 
ſee American Coaſt Pilot, publiſhed by EpmuNnD M. BLuNT, and tor fale by all the Book- 
{cilers and Ship-Chandlers on the Continent. 
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a tar. | Dep Dig] Lat. Dep. [Dig]; Lat. | Dep. pig, Lat. | Dep. 15 Lat. Dep. 
| » » O[[121[120.9/05.9]|1$1[180.8] 08. 9/[ 2470240. 11.8 
* he 2 ho 2 * 82 181.8 08.90 42] 247.7 11.9 
A . 65 62.903. 1 23122. 9006. o 83 182.8 09. 0 43/242.7] 11.9 
* 1 65 63.903. 1 240123. 906.1 840183. 8 o. 00 44/243. 7 12.0 
. 65 64.903. 2 250124906. 10 8584.8 cg.1 450244. 7 1240 
15.40. 66 65.9003. 2 260125. 8006. 20 86/18 5.8 09. If] 46 245+7] 12.1 
. 67] 66. 903. 30 27/126. 806. 2 87/186. 80 09. 2 47 246.7 12.1 
1 6 67. 903. 3 280127. 8006. 30 $8 187.80 09.2 480237. 7 12.2 
8 69 68.903. 4 29128. 8006. 3 89 188.8 09. 30 49248. 7 12.2 
. 2 69.9% 3. 4 30129. 806. 4 900189. 8 09+ 30 5002497 12.3 
1910. oſoo. n 
: 5 130. 806. 4191190. 80 09.4 2510250. 7 12.3 
T7 - andy. = — a — — —_ $21251.7} 12.4 
= T” 72.9193.6 33 132.8 06. 5 93 192.8 09.56 532527 12.4 
op" ue Bd, 73+9 63.60 340133. 8005. 6 94.93.80 09. 50 54/253.7 12.5 
1 74.903. 7 35/134. 806. 6 96194. 8 9.60 55/2547 12.5 
FIN 0.8 4 75+9193+71| 361135+3[06.7]| 96/195. 80 09. 60 56255. 7 12.6 
4 0. 3 76.903. K 37/136. 8006.7 971196. 8 09.7 571256.7] 12.6 
Mi b. 78 77. 9 4.4 38137. 8006. 8 9897.80 09. 581257+7} 12.7 
K 78.903. 9 39/138. 806. 8 9998.80 09. 80 59/2587] 12.7 
13 a9 79.9103.9]| 401139. 806. 9200 199.8] 09.8]] 60/2 59. 7 12,8 
_ 50.904. 0747140. 8006. 011200.8] og. 261260. 7 12.8 
. . — — 1g = old — . 620 261.7] 12.9 
. $2] 82.904. 1 43/142. 80. o 031202.8| 10. 0] 63126247] 12.9 
1 24 83.904. 1 44/143 · 80%. 1 04/203 8] 10. oll 64 263.7] 13.0 
. 15 84.94. 2 45/44. 800.1 051204.8] 10. 1 650264. 7 13.0 
* 88 85. 404. 2 46/1458 7 061205.8] 10. 1 66j265«7 13.1 
r! 8 86.9 04. 30 47/40. So. 2 oo. 80 10.2|} 671266.7 13.1 
.. 38 87. 94. 30 480147 · S/. 30 o8|207.7]| ro. || 68267. 13.2 
217" 8g] 38.9104. 40 49148. 80. 30 0gj208.7 10. 30 69j268.7] 13.2 
Mo. 01. 5/| go| 89.904. 4 5011498107. 4 100209. 7 10. 3 7069.7 13.3 
R : 11150. 800%. 40211210. 7 10. 402710270. 7 13.3 
—— — ng th. = 18744 ay. 12211.7J/ 10.4 721271+7] 13.4 
4 01.6 - 92.9104. 60 53/152.807.5 131212.7] 10.5|| 731272+7] 13.4 
Mak o1, 4 93+9[94+6|| 54/183. 87. 6 14]213.7] 10.51] 74273. 7 13.5 
2 * 5 94.904. 7 55/154. 807. 6 15214. 7] 10. 606 751274+7] 13.5 
10. way 98 959,04. 7 56/155. 8½07. 7 16]215.7] 10.60 76]275+7] 13.6 
- ops ag - 96.9104.8|| 57]156.8[07.7 17121647] 10.7 7712707] 13.6 
108.0001. 35 97.94.80 58157-8007. 8 18]217.7 10. 7 781277+7] 13.7 
4 99| 98.904. 9 590158. 8007. 80 1918.7 10.8]] 7912787] 13.7 
%. glos o 100 99.9 04.9 60159. 807. 9 2019.2 10.8 _$0J279+7] 213.8 
41, 160. 807.9 2210220. 7 10.90] 28 1280.7 13.8 
161. 808. 0 220221. 7 10.91] 822817] 13.9 
462. Sſos. o 230222.) 11.00 8302827 13.9 
163. 808. 10 240223. 7] 11.00 840283. 7 14.0 
164. 808.1 25122447 11. 10 $5]284.7| 14.0 
165. 808.2 26]225.7] 11. 1 *6|285.7] 14.1 
160. 8008. 2 27/226. 7 11.2 8786.7 14.1 | 
167.5108. 30 280227. 7] 11. 2 $8]287.7] 14.2 
168. 808. 3 290228.) 11.41] 89 288.7 14.2 
169. 808.4 300229. 11.3] 902897] 14.3 
170. 8[o8. 4310230. 7 11.4|\|2911290.7] 14.3 
05.5 7271. 38008. 5 „ 11.4 3 14˙4 
9953-9102, 6 130112. 95. 5 73/172. 808. 50 33 232.7 11.50 93292-5144 
453-5. 7 140113. 9 0. 6 74/173. 808. 5 3433.7 11.5 4293.60 14.5 
554.902. 7 15}114.9105.6 75 174. 8008. 6 251234+7] 11.5 95 294. 6 14.5 
5055.90. 80 16 115.905. 7 760175. 808. 60 360235.7 11.6 96029560 14. 
66.902. 80 17/118. 905. 7 770176. 808. 7 3730.7 11.6 971296.6 8.4 
5b 7902. 9 180117. 905. 80 780177. 8008.7 38123747] 11.71] g8 297.60 14. 
958.900. gf} 19 118.905. 8 79178. 8008.80 39ʃ238.7 71.7 99298•5 14-7, 
6099.9 92.9 200119. 9ſ0f6. 9 8079.8 08.8 40239. 7 11. 83000299. 24 
Ny Dep. Lat. DIR] Dep. | Lat. (Di) Dep. | Lat. [Di] Dep. | Tat. [Din Dep. Lat. 
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124+4 
125.4 
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42040. 8 23 
43 
44 


131.4 


3132.4 
133 ˙4 
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135 +3 
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193.1 
194,41 
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197. 
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141.3013. 9 
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146.3 
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14.4 
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91 
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; ©10Je 21] 93]. 
03+ 30 94 

93. 40 95 

35+8 << 96 
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97. fog. 6 
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79178.1 
80179. 
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17. o 
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17.4 
17.5 
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342329 
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235 


| Lat. HDictl 


I 


Lat. 


— "VS S 


Lat. 
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Tapts I. Difference of Latitude and Departure for Point. | 
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2 pep. pin Lat. per. bin Lat. Dp. Dia Lat. | Dep.||Dia| Lat. | Dep, | 


241/238. 4/35 +3 
. | | 420239. 4135 +5 
q/03.0 [00.4 63] 62.3 [09.2 || 23/121. 18.0 83/18 1.0 a6. 80 43/240. 4[35 -6 
$14.0 [00.6 [| 64] 63.3 09.4 24122. 18.2 84182. o 44/241. 3135-8 
9% [00 7 65] 64-3 [09-5 || 25 123.6 {13,3} $5/t83.0 7. 0 45}242+ 3/35 +9 
6105.9 [00.9 66| 65.3 [09.7 || 26|124.6 18.5 $6|t34.0 |27. 3/| 460243. 30361 
70 901.0 67] 66.3 [09.8 || 27/12 5.618 6 8718.07. 4 47244, 336.2 
8 
, 
0 


101.0 [00,1 || 62] 60. 3 [08.9 121 119.7 17.7 ||181[179.0 26. 5| 
oz. 0 100-3 || 62] 61.3 [09.1 || 22j120,7 17.8 |} $2j180.0 26.7 


| $/07.9 [01.2 || 68] 67.3 [10.0 281126.6 [18.8 || $8|186.0 27.60 480245. 336.4 
408.9 01. 30] 69] 68.2 [10.1 || 29127 6 [18.9 || 89|186.9 [27.7]| 49/246. 3136 «5 
100 9 o1.5 || 70 69.2 [10.3 30 128.6 19.1 901 87.9 220394242 336.7 
Flog [01.6j| 72] 70.2 [10.4 [[131[129.6 [19.2 [1910188.9 28.051248. 336.8 
ln 01.8 72] 71.2 10.6 321 30.6 9.4 921 89.9 28.2 521249. 3137 .0 
291.9 73] 72.210.233 131.6 19.5 93ʃ190.9 28.30 531250. 3137 +1 
1% 3 802. 1 74] 73-2110 8 34132.5 19.6 94/1919 28. 5 64251. 3137 +3 
1948 [02.21] 75] 74 211.0 35/133˙5 19.8 || 95|192.9 28.60 55/252. 2137 44 
| 16/15.8 [02.3 |] 76 7 $42 11.11] 361345 19.9 28.7 34257. 37.5 
| 17116.8 [02.51] 77] 76.2 11.2 37(135˙·8 [20.1 28.90 571/254. 2137 «7 
| 18[17.8 02.6] 78] 77.1111-4 || 38[136.5[20.2 29 0 5$[255. 237.8 
1018.3 [02.8] 79] 78.111. 39/1375 [20.4 29.2 59/2 56. 238. o 
x/19,8 [02.9 || Bo] 79.1 [11.7 || ac|138.5 120.5 29+ 3]|_60[257: 2138 .1 
1120.8 [93.7 {| $1} 80,1 [11.9 [[141|139.5 [20.7 29. 5/1261j258. 2038.3 
221.8 [03,2 || 82] 81. 112.0 420140. 520.8 29.60 620259. 1138 .4 
2.703. 4 83] 82. 112.2 43]141-4|21.0 — 630260. 1038.6 
1423.7 [03.5 84] 83.112.3 [ 44/142.4/27.1 29.90] 64/261. 1138 ,7 
1544.70 7 85] 84.112.548/1434/213 30. 1 651262. 1038.9 
125% [03.8 [ 86] 85. 112.6 460144 421.4 30. 2 66263. 1039 · 
116.7 104.0 || 87] $6.1[12.8 || 47|145,4 [21.6 30+4|| 671264. 139.2 
I 1827.7 [04.1 |] 88] $7.,0[12.9 || 48|146.4 [21.7 30. 5 68|265. 2139 .3 
29128 7 104.3 |] 89] 88.0|13.0 || 49/1474 [21.8 30. 600 69266. 1139 .5 
10 19.7 [04-4 ] go] 89.0 [13.2 || 50 148.422. o 30. 8 700267. 1039 6 
30.) [04-5 [| 91] 90.0 [13.3 [1510149.4 22.1 
23147 [94+7 [ 92] 9,013.5 52/150. 3 [22,3 
13132-6104-8 || 93] 92.0[13.6|| 53/151-3 22.4 
$833-6]05-0 || 94] 93.0 [13.8 |] 54/1523 22.6 
455.1095 9413.9] 55/153˙3 22.7 
35-6 [0543 | 96] 95.0 14.1 56[154-3 22.9 
36.6105 4 | 97] 95 9114-2|| 571155-3 230 
(37-6Jo5 698 96.9144 5856.3 23.2 
5.65.7 99] 97-9114-5 || 59[457-3 23.3 
39-*125-9 [100] 98.9 [14.7 ||_boſ[i53-3 23.5 
40.6 146.0 [101] 99.9 [14.8 [[161]159 2 24.6 
41.5]06.2 !| 02]100.9 [15.0 || 62|160.2 23.8 
42 5106.3 | 03]101,9 [15.1] 63]161.2 23.9 
455 [ob. || 04102 9 Fo 64[162.2 240, 
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30.9% 71468. 2/39 .7 
31. 10 72/269. 0039. 9 
312 731370» 0149 .0 
31.4 741271. 40. 2 
31.5 751272, 40. 3 
31.7 76273. 0[40 «5 
31.80] 77274. 0140 .6 
32. [[ 78/275. 0140 .8 
32.1 791270. 0140 .9 
12.3 80j277 0041.1 
32.4/2310277. 941.2 
32.6 820278. 9414 
32. $3]279- 9]41 .5 
32.80 $4|230. 9041.6 
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4 44 5106.6 5103.9 [15.4|| 650/163 2 24 2 33-0| $5]281,. 941.8 
15.5 06,7 || 061104.8 [15.5 || 661642 24.3 31.10 86282. 961.9 
146.5 [06.9 || 07 105.8[15.7 671165 2 124-5 33.3 87283. 942,1 


31.4 880284. 942.2 


47 5107.0 j} o$ 
33+6|| 89285. 9142 .4 


106.8;15.8|| 68[166.2 [24.6 
68.5 oy. 2 og 


107.8 16.0 69167 224.8 


oz. 3 10108. 8 16.170168. 24.9 33.7 goj2$6. 942.5 
5,40). 5 1110109.8 16.3 1710169 125.1 33+-9112911287 . 8042 7 
547.0 12110. 8 16.4 72070 125.2 34. 00 920288. 842.8 


34.2 93289. 8043 · o 
343 941299 -8[43 1 
34+5|| 95|291-8143 .3 
34.6 960292.8043.4 
34.80 97]293-$[43 ,6 
34.9 981294+ 8143 .7 
35.00 99295 · 8043.8 

35· 2300 296.3144 .0 


Wl Dep Lat. |\Dift Dep. | Lat. [Dit D:p. Lat Diſt Dep. Lat. Dial Dep. Lat. 
[For 74 Points, | 


$2.4107.8 || x3}e21.,8126.6 || 73[171.1[25.4 
93-4197.9 14/1 12.8 [16.7 j| 741172.1 [25.5 
54-4 [98.1 }} 15j113.7 169] 751173-1|25.7 
$54 108.2 || 16111447 [17.0 || 76[174.1 [25.8 
N54 [8.41] 2157.2 77/175-1 [26.0 
57-4 108.5 || 18]116.7 [17.3 || 781176.3 [26.1 
$1534 [08.6 191117.7 [17.5 || 7977. 126 3 

39-3198.8]| 201 18.7 [17.6 || 8078.0 (26.4 
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TazLs I. Difference of Latitude and Departure for 1 Point, 


| jt b : Lat. \Dep. [pin Lat. | Dep. Diſt Lat. bey. pig Lat. Dep, 
1001. o 00,2 | 61] 59.8 [12.9 [12101 18.7 23.6 181[177.5 353 247/236. 4149.9 
203.0 [00.4 || 62] 60.8 12.1 221279. 6 23. 882 178.5 35.50 42 237.3474 
3192.9 [o0. 6] 63] 61.8 [12.3 [ 230120. 6 24. o 383179.5 35743 238.3474 
4003.9 9.5 64] 62.38|12.5 || 24/121.6 24.2 84180.4 [35.9 44/239. 347 4 
5194-9 [ot.off 65 63.7 [12.7 [25/122.6 [34-4 85/181,4|36.2\| 450240. 3474 
6105.9 [o. 2 66 64.7 12.9 || 260123.6 24-6 | $61182.4[36.3|| 46/241. 28 
7196.9 [01,4 || 67] 65.713. 1 27]124.5 24.8 8783.46. 5 470242. 26 
8007.8 [o. 6 680 66.7 [13.3 || 28|t25.5 (25-0 88/134.4136.7]| 480243. «248.4 
9/098.8 [01.8 69] 67.7 [13.5 | 29|126.5 125.2 || $9\185.3[36.9]| 491244, 2/48 
| 2009-8 oz. o 70] 68.613. 7 30122. 5 25-4. 20 186. . 3 TTL. 21483 
1110.8 o 171 69.6 13.9 131 128.5 25. 25.6 79787 3 [37 +31]1251]246, 1049 
1211.8 oz. 3 720 70.6 14.0 320129.5 285.8 23 188.337.506 520247. 
1301 2.7 [o. 5 73] 71.6 14.2 33/7 30.426. 97165 337.70 531248. 149.4 
14113-7 [02.7 }| 74/726 14.4 34/131.4|26.1 || 94/1902 379 54249. 1 6 
1514.7 oz. 9 || 75] 736 14.6 351132.4 26.3 95 191.2 38. 55/250. 109 4 
1615.7 [03.11] 76] 74. 514.8 36/1 33.4 26.5 96 192.2 38.2 56251. 100 f 
1716.7 03.377 78˙5 15-0 || 37134426797 193-2 38.4 570252. 1 
1817.7 oz. 5] 78 5 15.2 38/135.3 26.998 1942 139. 6 58 253. 0050 4 
1918.6 [03.7 79] 77.5815. 4/ 39/136.3 127-1 99/1952 38.80 59/254. o'50.; 
| _20119,6103.9 | Bo] 78.5|15.6 || 40/137.3 22-3 29,195.32. % 50258. 0 0 
| 2120.6 04.1 $1] 79.41.8141 138.3 27.5 2011197,1 39.226102 56. 0 50 f 
2221.6 of. 3 82 80, 416.0 42 139-3 27.702198. 1 39.4 621256, 9614 
| 2322.6 [04.5 33] $1.4 [16,2 || 43|140.2 27.9 03199, 139.6 63 257 9514 
ö 2423.5 [04.7 || 34] 82.416.444 141.2 28.1 04200. 1 39. 8] 64/258, 9051, 
| 25124.5 104-9 || 35] 33.4 16.6 45]142.2 [23.5 05/201.0 40. o 651259. 9061 
262 5,5 ob. 1 86 84.3 16.8 || 46|143-2 28.5 06/202. 0 40 · 2 66260. 9 
2726.5 of. 3 $7] 85. 317.0 47 144.2 28.7 07/203.0 40. 4 67 261.1 
2827.5 [of. 5 [ 88] 86.3 17.2 48/145, 8.9 08204. 0 40. 6 680262. 8052. 
2928.4 [of. 7 39] 87.3 17.4 49146. 129.1 090205. 0 40. 80 69 263. 852. 
3029.4 [05.9 || 90 88.3 17.6 50/147. 129.2 100205. 9 41. 00 700264. 8052 
31/30. 4 [06.0 || 91 89.2 [17.8 [[151/148,1 29.5 277 206.9 41.2 271/265, 8824 
321314 [06.2 [ 92] 90.2 18.0 52149. 129.7 12207.9 41.4 72266. 3634 
| 3332.4 [06.4 || 93] 97,2 18.1 53j150.0|29.9 || 13208.9 41.60 73/267. 7]53.3 
$4[33+3 [06.6 |} 94] 92.2|18.3 || 54/1 51.0 30.0 14/209.9 [41.8{| 74/268, 71. 
35134+3 [06.8 || 95} 93.2 |18.5 || 55/152.0|30,2 || 15'/210.8 42.00 75269. 734 
| 3003 5˙3 07.0 | 96] 94.1118.7 || 56/153.0|30,4 || 16/2118 42.10 76270. 7153.4 
37136.3 07-2 [97 95-1118.9|| 57/154. 0 30.6 17/212 8 42.30 77/271. 6154.0 
| 38137+3 97.4 98] 96.119.110 5854.9 30.8 180213.8 42.5 78/272, 644 
| 3913-2 0.5 99 97.1119.3 || 5911559 31.0 19/2148 42.7 
40139.2 07.8 100 98.1 19.5 601 56.9 22 2015.7 42.9.0 
41040. [o8.0 101 99.1(19.7 [1610157.9 31.4 221216.7 43.1 
4241.2 [08.2 020100. 019.9 62158.9 31.622217. [43-3 
43142 2 08.4 03/101. 0 z0. 1 6301 59 8 31.8 [23 218.7435 
4443.2 08.6 04/102. 0 20.3 64/160.8 32.0 242197 (43.7 
| 45/44. 1 [03.8 05/103. 0 [20.5 || 65]161.8 \32,2|| 251220.6 [43.9 
46045. 1 |og.o 06104. o 1 766 162.8 32,4 25022 1.6 44.1 
b 4746.1 [09.2 || 071104.9 20.9 6571163 832.6 271222. 6 [44.3 
48047. 1 [09.4 | 08/105.9 21.1 6801647 32.8 28j223.6 [44.5 
49048. 1 [09.6 | 09106.9 21.3 69657 33.0 29/2246 [44.7 
| _$0149-0 [09.8 1 101107.9.\21.5 {| 701166.7 33.2 3012256 44-9; 90 
| 51050, 0 ro. 0 [1111108.9[21,7||1711167.7 33.4 231ʃ226.545˙1 
5251.0 [10.1 || 12109. 8 * 1721168.7 [23.6 32227. 45.3 
5352.0 10.3 13|110.8|22.0|| 73169. 7 33.8 33 228.545. 5 
5453.0 [10.5 | 14{I11.8 222 74/10 6 34.0 | 34.229.547 94288. 97 
$5153-9 [16.7 [2112.8 22.4 75½171.6 34.1 35½230.5 45-9] 95/289. 3157 4 
5654.9 [10.9 | 16|113,8 22. 61} 7672.6 34.3 36231.4 45. 0 g6;290.3 574 
| $7155-9 [11-1 | 271114.7 [22:8 || 7711736 34-5 || 37/2324 (46-2 97 091-36 
| $8156.9 [11.3'|| 18j115.7 23-0 781174.6 34.7 2%1233.4 146.4 | 981292421554 
| $9157-9|11.5|| 19]116.7 2327907758 34.9 391234-4 [46-6 980932 
| 6058.8 [11.7 || 20[117.7 (23.4 || $cj176.5 35. 1 40235 4 46.8 300 204.1. 
pia Dep.! Lat. Diſtl Dep. | Lat. Did Dep. Lat Dit Dep. Lat. Diſt Dep. | Ja 
41 [For 7 Jr 7 Poinks, 


ut J. Difference of Latitude and Departure for 14 Points. 
2 Dep. pia Lat. | Dep. Dia Lat. Dep. Dit Lat. pep. pia Lat. Dep. 
bi. cſoo. 2 61] 59+2[14+$1[1211117.4|29.4 \[1$1]175.6 44.0 2410233. 8 58.6 
r. go. 5 62] 60. 10151 22 118.3 29.6 8276.5 44.2 42 234.7 | 58.8 
$02.9]00+7 63] 61.753 2311194312949 || 831177+5 [44+5 43/235 7 | $9.0 | 
63-2001. 0 64] 62.1[15.6}| 24/120. 3030.1 84 178.5 44.7 44 236.7 59.3 
64.01. 2 65] 63.2/15+8| 251121. 3130.4 | $51179.5 [45.0 || 45/237-7 | 59.5 
05. $jO1+5 66| 64. 0016. 00 260122. 230.6 86[180.4 [45.2 || 46/238.6 | 59.8 
fob. sor. 7 67] 65.0[16.3|| 271123-2130.9 || 871131.4 [45.4 || 47/239.6 | 60.0 
J. lo. 91] 68 66.0016. 5 281124.2[31.1 || 88}13274 [45.7 || 43|240.6 | 60.3 
48.702. 20 69] 66.9 16.8 2g1125-2131.3 || £91183.3 145.9 || 49/2415 | 60.5 
99.702. 4 70 67.917. 00 30j126.1 31.6 90184. 3 46.250242. 5 60.7 
110. 702.7 71 68.917.301310127.1031.8 191/18 5.3 46.4 2510243.5 61.0 
11.6102.9]] 72] 69.8017. 50 32 128,0|32.1 | 920186.2 [46.7 || 52]244.4 | 61.2 
u. (fog. 20 73] 79+8[17+7]| 33129+0132+3 || 931137.2 [46.9 || $31245-4 | 61.5 
14.603-4j| 74] 71.8018. 0 341130.0[32.6 | g4/188.2 [47.1 | 54/246.4| 61,7 
q14.6ſ93+6 75] 72+8[13.2|| 351131.0132.8 | g95[199.2 [47.4 || $5/247.4 | 62.0 
46. fo. 9 76 73.78.50 361131. 9133-0 || g961190.2 [47.6 || $61248.3| 62.2 
b. god. 1 77] 74.718. 7 371132+ 9133-3 || $71191-1147.9 || 57/249-3| 62.5 
1. fog. 4 78] 75719 · 00 38 133-9 33- 3 980192. 148.1 58/250. 3 62.7 
. 404.6 79 76. 6019.2 391134+3[33-3 [991930 [48.4 || 59]251.2| 62.9 
19.4]04+9 80 77.6019. 4% 40 135.8|34.0 200[194.0 48. 6 0ſ2 52.2 63.2 
120.406 1 81 78.6019.7/14/136. 834,3 [|201[195.0 48.1 8261 253.2 63.4 
1. 35. 3 820 79 5019.9 421137+7134-51| 2195.9 49.1 62/254-1] 63.7 | 
1.05. 6 83] 80. 5020. 20 43]133+7134-7 [031969 49.3 632551 63.9 | 
24 3105.3] $4] $1.5120-4]| 441139-7135-0 | 041197-9149.6 64256 1 64.2 
14.3006. 1 85] 82. 520.7 451140+7135-2|| 5 198.9 70 650 257.11 64.4 | 


26.2106. 30 86] 83.420. 9 46[141+6]35-5 || 06|199.8 [50.1 || 66/2 58.0 64.6 | 
16. 2006. 6 87] 84.4{21-2]| 47]142.6{35-7 || 07/200. 50.3 67]259.0| 64.9 

29.2106. 8 $3] 85. 421.4 4801436036 © 8.201.850. 5 | 68260.0 65.1 
il. oy. of 89 86. 321.60 490144. 5 36.2 [0202.7 50. 869260. 9 65.4 
16.07. 30 go] 87. 3021.9 50145. 5036.5 10/203. 751. 0 700 261.9 65.6 


Recos, of 93] 90. 222.60 531148. 437.2 13]1206.6 [51.8 || 73 264.8 66. 
13.0108. 3 94] 91.2[22+8j| 54|149. 437.40 14 207.6 [52.0 74\265.3 | 66.6 
14.0108, 5 95 92.223. 10 55/150. 4|37+7 15]208.6 52.2 || 75|266.8| 66.8 
14-908, 71] 96] 931/23. 30 561151. 3137-9 | 16209. 532.5 76/267.7| 67.1 
6.909. 97] 94.103 6% 571152. 3135.2 || 27/210.5 527 77.268.767. 
6.99.2 98] 951/23. 8] 581153. 3038.4 1802 11.553.078 269.7 | 67.6 
17-3109. 5 99 96.0024. 1 59/1542 38.6 19121244 |53. 2 | 79|270.5 1 67.8 
43.8 9.7 7\[100| 97.0124. 3 560 15 5. 2 33.9 || 20 213-4 E 30/271. 6 68. o 


p. Aio. oo 98. o 24˙50761 156. 2 39.1 22102144 53.7 [28 10272.6 68,3 
0. 0. 2 02] 98.924. 8 62157. 10394 2215.3 53.9 || 820273. 568.5 
1%, 4 03] 99.925. 0 63/158. 139.6 230216.3 54.2 || 33/274.5 68.8 
. 0.) 041100. 90 5. 30 64/159. 139.9 24/217-3 054.4 3475.3 69.0 
$-7110,9]] o 5101. 925. 50 65/160. 1040. 10 25 218.354.8276. 5 69.3 
U. öl. 2 06j102,8j25.8]] 6616 1. 0040.3 2602 19.2 [54.9 || 8677.4 69.5 
611. 4 oog. 8.26. 00 67162. 040. 6, 27]220.2 |55.2 || $71278.4 | 69.7 
6.61. 5 08[104.$]26.2|| 68|164. 0[40.3j| 28j221.2 [55.4 || 33]275.4 | 70.0 
U Kur. 9 ] og|105.9]26. ff 69/163. 941.1 29\222,1155.6 [ 89280. | 70,2 
5. Hz. 2 100106. 726.7 _70[164. 9141-3 || _301223-1 155.9 || 90|28r.3| 70.5 


9 
u. oJ. 8 92] 89.2[22.4}} 521147. 4136-9 1205. 651.5 72/263.8] 66.1 
3 


. 
Jo. oy. 5 ou $3.3/22.1/|151|146. 5 36.7 211]204.7 51.3 [2710262.9 | 65, 


$.5112.4/[111[107,7|27.0]|171|165. 9141.6 ||231|224-1 |56.1 291022 70. 7 
$0.4112.6!] 120108. 627. 720166. 804.8 [ 320225. 056.4 || 9228 3.2 71.0 
51. 42.9 130109. 627. 5 731167. 8042.0 331226.0]56.6 [ 931284.2| 71.2 
. 4013. 1 14/110. 627. 7 741168, 8142.3 || 341227.0156.9 || 94 2852 71.4 
3.43.4] 1506111. 627.9 75/169. 8142-5 || 35]228.0157.1 | 951286, 2 1777 
4.13.60 16/112. 5028.2 76/170. 7142-8 || 36|228.9 [57.3 || 96/287, 1] 71.9 
155.3]13.9/| 29]113.3]28.4)] 77/171. 7143-0 || 371229-9 [57.6 || 97]288.1] 92.2 
$6.314.1]| 180114. 5028.7 781172» 7143-3 || 33230-91578 || 98|289.1{ 72.4 
7214.3 190 11.428•9 f 791173 6143-5 || 39/231-5|58 199 290.0 | 72.7 
N. 24.6% 200116. 429.2 $0|174. 6143-7 | $6 232-3 |58.z {300 291.0 72.9 


1 a. Sod 


1 


4 
Jar. |Din| Dep. | Lat. Did Dep. | Lat. pia Dep | Lar. Dif] Dep. | Tar. 
— 1 {For 64 Points. 
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Tarts IJ. Difference of Latitude and 


Departure for 14 Points. 


Dig Lat. | Dep. DI Lat. | Dep. Dig Lat. Dep. Dia] Lat. | Dep. Dig Lat Dol — 


—m—_—_— — 


10. oſoo. 30 61] 538.4117.7||121]115.8135.1 
2001. 900. 60 62] 59 . 318. o 220116. 8035.4 
302. 900. 9 63] 60. 318.30 23117.735˙7 
403. 801. 20 64] 61.2018. 60 241118.7}36 0 || 84/176. 1534/44233. 5 
5ſo4. 801. 5 65] 62.2|13.9]] 250119. 6036.3 
605. 70. 7 66] 63.219. 0 260120. 6036. 5 
7006. 70. 0 67] 64. 1019.4 27121. 5036.887179. 054 2 


47236476 
807. 7002. 30 63] 65. 1019.7 28[122.5137-1 880179.9 54.548023. 119 | 
908. 6002. 6 69] 66. 020. 00 29|123. 5037.4 3980.9 [54-8 [ 491238.; | 12, | | 
| 
| 


rojog. 6[02.9]| 70] 67.0[20.3]| 30[124.4[37-7 || go[181.8 155-11} 8939.2 |... 
11010. 503. [ 71| 67.9]20.6||132]125.438.0 f191[182.5 [55.4 [25104071 
12011. 503. 5 72] 68.9120.9]| 32126. 3138.3 || 921183.7 [55-7 || 5212412144] 
1313.400380 73] 69.9 21.2 33[127+3 38.6 931184.7150-0 | 5342-174 
1413.44. 1 74/ 70. 8021. 5 34J0128.2 038.9941857 56.3 o 
1514.44. 4 75] 71-8[21.8]| 35[129-2139-2 || 951136.6 [56.6 || 551244.0[14; 
16015. 304.6 76] 72.7|22.0f 36|130.2[39-4 || 96[137.6 [56.3 || 56245. 742 
19116. 304.9 77] 73+7122+3]| 37]131+1[39-7 || 971138.5 [57-1 |} 571245.9]74;| 
18[17.2[05.2|| 73] 74.622. 60 33]132. 1140-0 || 981189.5 [57-4 || 580246. 1 
1918. 2005. 5 79] 75622. 9 391330040. 3 9911904 [57-7 [59247 9075˙ 
20019. 1005. 8 80 75. 6023. 2 40134. oſao. 6 [200019 1.4 [53.0 || 6048.8 I 


06.1] 81] 77. 523. 51410134. 940.9 201/192. 4 58.32610249.8755 
06.4 32] 78. 523. 80 42[135-9141-2|| 02[193-3 [53-6 || 6250.7 780 
06. 7 33] 79-4[24. 1 43]136.9141-5|| 314.358 63027763 
oy. of 384] 80.424. 4 44/137. 8041.8] 041952592 64/252.6|766} 
07. 3 $5] $1.3 24.7 45/138. 8042.1 5196.2 59:5 651253.6|764] 
07.5 $6 $2.3 24-9] 46 139-7142+3 06 19711597 66 254.6 77 
27.81] 87] 83.3075. 20 4740. 742.6 7198.1 [90.0 67.255.570 
o8. 1 33] 84.2025. 5 480147. 642.9 08199. 160.3 68/256 57 
08. 4 39] $5.2 25.80 49/142. 6043-2 [9200 60.6 69]257.4| 78.0 
08. 7 90] 86.1026. 1 50143. 5043.5 100201. 0 [60.9 || 70[258.4| 78.3] 


nr 0 


o9. 0 91] 87. 1026.4/1510144. 5143-8 |212j201.9 61.2 [2710 259. 30780 
09. 3 92] 88. 0026.7 520145. 544.1 120202.9 [51-5 || 7260.37 
o9. 6 93] 89.0027, 00 53/146. 4/44:4 || 13203. 8 [61.8 73/261.3] 79. 
09.91] 94] 90.0027. 3 541147» 444-7 [14 204.8 [62.1 74262.2 79. 
10. 2 [ 95] 90. 9027. 60 551148. 345˙0 150205 8 [62.475 263.279. 
10.4 96] 91.9278 560149 3145-2 160206. [62.6 76/264. 800 
10. 7 97] 92.8028. 10 571150. 2[45-5|| 7202.7 62.9 77/265-1|80,| 
11.0] 98 93·8ʃ28.4 58151. 2045˙8 180208. 6 63.2 780266. o dos 
11.3 99] 94.728. 590152. 246.1019 209.6 [63.5 79]267.0 0 
301. 6][tecſ 96.729. 0 600153. 1146-4 20/210. 5 [63 8 80268. o $1.2 
11.9101 92.729.301 154. 1146.7 2210211. [64.1 [2810268.9 — 

12. 2 02| 97.629. 60 62155. 0j47.0 [ 220212. [64.482 269.9 — | 
12.5 03] 98.629.9 630156. 0/47-3]| 23]213-4 64.7 || $3 ion — 
12.8 04] 99. 530. 2 64/156. 947.6 242144650 84/277: * 
13.1 5/100. 5030.5 65 i 250 215.365 3 85/272. * 


rn 


— 


W 
N 
— 
S 
wa 
a 
2 
un 
0 
wo 
— 
(ES) 
— 
><> 


13.3] v6[101.4[30.7]| 66/158. 9048.1 
13.6,| 07]102.4|31.0 67159. 8048.4 
13.9 08|r103.4[31.3]| 680760. 8048.7 So 
14.2 09104. 3031.60 69161. 7149-0 || 29 219-2 66.4 || 891270 * 
14.5105. 3037.9 2/162. 9149.3 | 30/29. [66.7 || g0[277-5 — 
. 514.8 7110105, 32.271163. 6496 [[231|221.1 [67.0 291 278.5 * 
15.1 1210. 232. 5 721164. 6049.9 320222. o 73 92279˙4 54 
15.4 13/108. 1032.8 730165. 650.2 33/223. 067. 4 $4 
15.7 | 14/109. 1033-1 74/166, 5150.5 || 34/223-9 67.9 || 94 . J 
16.0 15/110. 1033.40 75/167. 550.8352249 [68.2 || 95 — 3 191 
16.2 16(111. 0033.60 76/168. 451.0 36/22 5.9 68.496 1 $*| 
54.5016. 5 17|112.cj33-9j] 771169. 4513 [37 226.8 [68.7 || 97 —* 
55. 516.8 180712. 9034. 20 780/170. 351.6 3822.8 169.0 98 = 
56.5177. 1191734974. 79/771. 351.9 39|228.7 69.3 |] 99 : 2 170 
57. 47.4 260114. 8034. 80 8%. 352.2 4029.7 [69.6 30087 
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$ are I. Difference of Latitude and Departure for LC | 


Dep. 0 3 7 ö 
3 pit Lat. | Dep. Dia Lat. Dep. Dift Lat. Dep. Diſt] Lat. Dep.| Di 
9.9 N 1 » | —— — 
| ioo. 9 00. 3 610 57. 420. 5121113. 940. 
wa | 101.9 00.7 62 58.4 — 22 — — — 3 61.0 
10.4 | 02.8 01. o 63 593 21,2 23 115.841.4 8 > bi 622 
11.0 | 403.8 1.3 64 bo. 3 21.6 24 116.,7141.8 8 - $a 
51 907017 65 61.20 21.9 25117. 742.1 . e 
H 2.0 66 «7[43-1 || $51174.2/62.3 
11.6 61056020 62. 1022.2] 26/118.6/42.4]| $61 6 
719 | 1b. 602-4 67] 63.1022. 60 29|119.6/42.8]! $ * 9 
722 lo · So. 7 68 64. oſa2. 9 28120 Nele 
a s. cloz. o 6 543.10 88 177.0 6343 
e l 6.5.6 82. 4.20 74.264. 
| 1c(99-4103-4||_70] 924-5 30[122.4/43. | 
— 210.46.) 71.5680 23˙9 55 — ö DU A4 
134 u. 4. o 720 67.8024. 32 — 64 191 3 64. 312531/236. 3] 
13-7 | ron * 73 68.724. 6 33 * + oi ey $21237+3 
740 q/13+2194+7]| 74] 69+ 7124-9} 34126452 + 182.8065. 3 
2 14.110S»If 75 70. 612 : j . . 39.1 
e ERR ER bog: 
; 16,0/05-7]} 77] 72.5125» n t . . 41.0 
11 1117,0106. 1 78 * 33 _ . 2 1885 66. 3 5742.0 
e 2 5 e. e te: J 2 8g. 20. tr 
— 0 » © . » ; 2 4 5 
170 10018. Slo. vo} 25.3026. 9 400131. 8047. 22000188. 3067. 4 9442 - 
760 | 21 19.8107. 1 $1 76.3 27.43 141 132 8 * 8 — 44 
76 | | 22(20+7107 » 4 82 77.2 27.6 755): 9277 2670245˙7 
e- 33] 78.8. 2414.28. 2 l 27.2468. $elagb.7 
bal 44112. 6008. 1 84 8. 3 +6148. 31197.1]68.4 631247. 6 
* 2%. 8.4 8 2.8 31] 44/235 4850 4228.7 644876 
— FY 5198.8 30 $1 = 45,736. 508-5 051193. 0[69.0f} 65/249. 5 
0 i - *O » © . © 
hs 15-4109.2|| 87] $1.9 —— 461137+5 49˙ 20 96194. 069. 4 66/280. 
78⁰ 28020. 409 · 4 88] 82. 8029.6 * 12 *. 1 071194» 69.7 67514 
10077. 309. 80 8 4$[139-3]/49-85ſ} 680195. 87. 2 680 52.3 
78.3 97˙3009 983.830. o 140 12 52˙3 
19 28.210. 10 go]. 84.730. 3 49 . — 09196. 8070. 4 691253. 2 
18.6] — _ Sol 147. 2130+ 5 101197» 77. 7 7012 54-2 
H 319.210. 91] 85.730.601 | „ re 
1 1 11.20 93] 87. 6031.3 5 . 51.2 1299.61. 7256.2 
790 342.011. 5 94 88. 5/31, 53744-5150 131200. 5171.7) 7312570 
| | 5131.7 54{145.0]51rg91] 14/20 
% b 6% 1.80 95] 89.432. 6 941. 572. 1 74, 58. o 
10 53•9˙ 1096 9,432.3 455.5 hn LS 2 
7680125 97] 91.332. 1 2 203+ 3173+7]] 761259-9 
3035 8012.80 98 * . 3 no 52.9 17]204+3|73+2| 77]260.8 
. 3.2 99] 53.233. 591249: 7153.6 181205-217 3-4] 70j261.7 
(137-7113: $/[100l 94.2033•7 2 1 53-61] 190206. 2073.8 79ʃ 262.7 
8.6% 90101 95.1 0161 50. 6153-9} 20/207+1174+21| $01263.6 
' 4 0 | 0 * the 
271 459.814. 1 oz 5 . _ . 2210208. 174.4281264. 6 
10 40. f 14. 5 03 97. 0034.7 8 1$3- $554+0 220209. 0074. 8 $21265.5 
327 461.44. 8 04] 97.935. 0 — — 54-9 | 23 210. 0075 · U 83/266.4 
1 1.4%. 20 05] 98.9135+4|| 6701 3 410.9254 £41267» 4 
$31 41415. 506 L [155+3155-6]] 25]212.8[75.8|} $51268. 3, 
9 14.5. 55 r 66156. 355.9 266212. 8076.1 86269. 3 
551 ee l l. l. l. Pe- S07%es 
* e. e. 7 36.2 69 55.2056.3 2878-8. 2 5. 2 
844 9.111645) 19103. 6137 q ” — — 2 2 890272. 1 
| * — 5 300210. 577.51 90277. o 
847 66.0017. 20111010 . . 3 * 
bee ee 
bs. 49-9/17-9|| 13/106-4/38-1}| 73[162.9/38.31] 33/25 8-742 
1% 4 08.2 14107. 338 42.887 330219478. 93275+9 
052.7118 3138.7 750164. 8J/58.9/0/ 35/1221, 1 
$6. F 7 9 16 109.239. 1 6116 N 3179 | 951277+7 
$6.4 $3-7119-2]| 171104213 7 * 59•3/ 36ſ/222. 279.5 96/278.7 
$6.7 54+ 19.5 181111 1 2˙4 770166. 6 596 37 223>1,/79.8 971279. 6 
$70] 95+$119.9]} 19 112-0140.3 - * oo 3824.80. 2 98/80. 6 
| * - * 169. 560. 6 400/226. 0080. 8 [ 3000282. 5/101. 
; Fe Vep | Lat. Di 8 - — - 
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O0. 8 
01.1 
01. 5 
Oleg 
02.3 
02.7 
03.1 
03.4 
03.8 
04. 2 
04.6 
05.0 
0544 
05.7 
06. 1 
ob. 5 
06.9 
07.3 
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56.4 
$7+3 
58.2 
591 
60.1 
| 61.0 

61.9 

62.8 

63.8 
| 64.7 


23.3 
23.7 
24.1 
24.5 
24.9 
25.3 
25.6 
29.0 
26.4 
26.8 
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112.7146.7 


113.6 
114.6 
115.5 
116.4 
117. 
- Y- 
119.2 
120.1 


49 +1 
47+5 
47.8 
48.2 
48.6 
49 · O 
49˙4 
49.8 


167.2 
168.2 


169.1 


170.0 


$[170.9 
171.9 


172.8 
173+7 
174.6 
175.6 


693 
69.7 
70,0 
7044 
70.8 
71.2 
71. 6 
72. o 
7243 
7247 
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241 
42 
43 


45 
46 
47 
48 
49 


442 


50 


65.6 
66. 5 
67.5 
68.4 
69.3 
70.2 
71.1 
72.1 
73. b 

73.0 


27.2 
27.6 
27.9 
28.3 
28.7 
29.1 
29.5 
29. 


9 
30.2 
0 


1121.0 


122.0 
I22.9 
123.8 
124.7 
125.7 
126. 6 
127.5 
128.4 
129.4 


50.1 
59.5 
30 ˙9 
31.3 
51.7 
52,0 
$244 
52.8 
$3+2 
53-6 


176.5 
177+4 
178.3 
179.2 
180. 2 


181.1 


182.0 
182.9 


183.9 
184.8 


73.1 
73•˙5 
73+9 
74.2 
74.6 
75-0 
7544 
75.8 
76.2 


76.5 


251 
$52 
53 
54 


$7 


59 
60 


o8. o 
08.4 
08. 8 


09.20 
09.60 
10. 00 


10. 3 
10.7 
11.1 
11.5 


74-8 
75˙8 
76.7 
776 
78. 5 
295 
80.4 
81.3 
$2.2 
$3.2 


31.0 
31.4 
31.8 
32.1 
32˙5 
32+9 
33+3 
33+7 
34+1 
34 +4 


130.3 
131.2 
132.1 
133. 0 
134.0 
134˙9 
135.8 
136.7 
137+7 
138.6 


54.0 
54.3 


54.7 


551 
55•5 
559 
56.3 
55,6 
$7.0 
$7+4 
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185.7 
186.6 
187.6 
188. 5 
189.4 
190.3 
191.3 
192.2 
193.1 
194.0 


76.9 
T7+3 
17+7 
78.1 
78.8 
78.8 
792 
79 · 6 
80. o 
80. 4 


261 


62 
63 
64 
65 
66 
67 
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243.0 
243+9 
244.8 
245.8 


68 
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7004495 


247.6 
248.5 


101.4 
101. 
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102.6 
103.0 
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37011523 


11.9 


12.6 
13. 0 
13.4 
13.8 
14.2 
14.5 
14.9 


84.1 
85. 
85.9 
36.9 
87.8 
88.7 
89.6 
90. 6 
91.5 
924 


348 
J$+2 
35.6 
36.0 


16.4 


36.7 


37.1 
37+5 
37+9 
38.1 


139-5 
140.4 
141.4 
242.3 
143.2 
144-1 
145.1 
146,0 
146.9 
147. 8 


57.8 
58.2 
58.6 
58.9 
593 
597 
60.1 


bo. 5 


bo.g 
61.2 


194.9 
195-9 
196.8 
197.7 
198,6 
199.6 
200. 5 
201.4 
202. 3 
203. 3 


80. 8 
81.1 
81.5 
81.9 
82.3 
82.7 
$3.0 
$3.4 
83.8 
84.2 


73 
74 
75 
76 
77 
78 


79 
80 


171 250 · 4 
72 251˙5 


2522 
253·˙* 
254+1 
285.0 
. 

256.9 
257.8 
158.7 


103, 


log.! 
10445 
104.9 
105.4 
105.0 
106.0 
106. 
106. 
107. 


17.6 


157 
16.1 
16.5 
16.8 
17.2 


18.0 
18.4 
18.8 
1951 


93+3 
94.2 
95.1 
96,1 
97.0 
979 
98.9 
99.8 
100.7 
101.6 


338.7 


39-of} 


39+4 
39.8 


40.6 
41.0 
4143 
4147 
42.1 
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70 


148.8 


149.7 
150.6 


151.5 
152. 5 
153-4 
154.3 
155.2 


69156. 1 


1571 


61. 6 
62.0 


204.2 
205.1 
206.0 
207.0 
207.9 
208.8 
209.7 
210.7 
211.6 
212.5 


84.6 
85.c 
$5.3 
85.7 
86.41; 
86.5 
86.9 
$7.3 
87.6 
88,0 


281 
82 
83 
84 
85 
86 
87 
88 
89 
90 


259.6 
260. 6 
261.5 
262.4 
163.3 
264.2 


265 21109.) 
266, 1111042 
267. 110. 
267.0111 


1074; 
107. 
108. 
108-7 
10941 
109% 


1905 
19.9 
20 3 
20.7 
21,0 
21.4 
21,8 
22,2 
22,6 


23.0 


| ttt. 


I02, 6 
103. 5 
104. 4 
105.3 
106.3 
107.2 
108,1 
tog. o 
109. 

110.9 


42. 5 


42.9 
432 
43+6; 
44.0 


44.4 
24.8 
452 
45-5 
45-9 


171 


158.0 


158.9 
159.8 
160. 8 
161.7 
162.6 
163.5 
164.5 
165.4 
166.3 
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213.4 
214.4 
215-3 
216.2 
217.1 
218.0 
219,0 
219.9 
220,8 
221.7 


88.4 
88.8 
89.2 
89,6 


797 
92 
93 
94 


89.9 
90. 3 
90.7 
91.7 
91.5 
91.9 
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961 273.5 
97 


Diſt 
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2744 
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Taste I. Difference of Latitude and Departure for z Points, 


Lat. | Dep. 


Lat. | Dep. Diſt} Lat. Dep. Diſt Lat. | Dep. Diſt 


55.1026 10l21U109. 4051.7 


181 163.6 77. 42410217. 80103. o 
82164. 5 77 · 8 1218.2 103. 5 
57. [6.9 230111. 2052.6 8306.4 78.2 431219, 61103, 
57.927 +4|| 24j112.1153 -O|| 84/166. 3078.7 4402205104 
88.82. 80 250113. 053 · 5 $51167,2| 79. 45]221, 4/194, 8 
59.7282 26/113. 9539 86/768. 79. f 46/222, 4105, 2 
60. 628.60 2714.805430 87/169. 0] 80. 0 47223. 3j105.6 
61.502910 28[115.7154 7 8869.9 80. 4 48/2242 — 
62.4295 29116. 6552 890170, 80 80. 80 49 228.1106. 
63.3299 300112. 50556 90671. 7 81. 2 500226. 0106. 
64.2139+4|[1311118.4|50 .c|[1gi{172.6] 81.7/2510226. 910%. 3 
95 30. 80 320119. 30564 9273.60 82. 1 52|227.8[107.8 
66,0/31+2]] 330120256, 930174. 5 82. 80 8328.08. 2 
66.9 31.60 340121. 1057.30 g941175.4] 83.0] 54229. 6108. 
67. 832.10 3522. 00579576. 3 83.4 55/230. 5/109, 
68.732. 50] 360122. 9058.2 966177. 2 83.8 5602314109. 5 
69.6329 37(123. 8058.6 9778.10 84.20 57232. 309,9 
70.5|33+4]] 381124.7159 · 98179. 84.7 58]0233.2 11023 
71.433 80 39125. 659.40 9979.9 85. 10 590234. 7010.7 
22. 3342/40/26. 6059 , 020001 80. 80 18. 8 b0[235,o 111.2 
732034. 0147/127460. 302010181. [ 85.926 0235.901116 
74. 10351 42128. 4% %% 02[182.65] 86.4 621236.8|112,0 
75.0 55 431129.3/61 1 03183. 5 86.8] 631337+7]112.5 
75.9 35-9] 44/130. 261.6 04/184. 4] 87. 20 64]1238.6[112.9 
76.8039, 30 451131. 462.0 018 52 3 87.7 651239- 5113, 3 
77. 736. 80 46132. 0062. 44 06186. 88.0 661240. 4113.7 
78.603720] 47/132. 962.9 87. 1 88. 5 67241. 3114.2 
79.603760 48[:34.8 62 0 o08|1188,o} 88,9 68 242201146 


9 


— 


80. 53810 49ſt 34.7063. 70188. 9 39.4 690243115. 
81.4038. 50 500135. 664. 0 10|[189.8] 89.8 70244155 


— 
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1[:8.0/113« 30 910 82-3138+9][x 52]136. 564.6211190, 7 90. 227102450115. 9 
25.93. 7 92] 83.203930 520137465 0% 1201976 90. 6 721245-9[116.3 
Nag. 814. 93] 84.103980] 530138. 3055/4 130192. 5 97. 730246. 80716. 
5. 714. 5 94] 85 04 2 5413925580 14/7934 97.0 741247 +7]117+2 
15695 85.9406 5501401 66.3 1594.30 91,9 75/ 248.6011. 
62. 5 5.40 96] 86.8041. 0 56141. 0066.7 1619520 92. 4 761249. 50118. o 
$7133+415+8]] 97] 87.7471. 50 57114149167 x] 171196. 1] 92.80 77250. 4018.4 
4. 98] 88.6041, 9 / 580142. 867.60 18097. 0 93.2 78025130118. 9 
15.36. 7 ga] 89. 542. 30 59[143.9{68 — 191197.9] 93.00 79125221119, 3 
36.217. oo 90. 442-8 500144 6168. .4]] 20[198.8] 94. 1 80j253.11119.,7 
ha 371/17.5|[101] 91. 343-2161045. (68 .8[|221]199.5| 94. 52810254120. 2 
458.0 18. oo 92.204360] 62ʃ146.4 69 . 30 220200. 7 94.9 3212549 120.6 
638.98. 4 03] 93.1044. 00 630147. 3069. 23201. 6 95.4) 830288. 80121. 0 
9.018. 8 04] 94.0044. 50 64/48. 270. 10 244202. 50 95.80 841256.7]121,4 
4540.79. 2 os| 94.9449 [ 651149. 170.60 25/203. 4] 96. 2 85257. 66121. 9 
64.6019. cb] 95.8045 30 660150. 00% 1,0 26204. 3 96. 60 860258. 5122.3 
42.520. 1 07] 96.7458 | 65/151. 00/71. 4 271205.2 97.1 871259. 4122.7 
Gez. 440. 5 08] 97.646. 2 68[151.9/71 Al 281200, 1] 97.5|| 880260. 3123.1 


$944.3]21.c|} og} 98. 546. 60 69152. 8072.30 29j207,0| 97.9 890261. 20123. 6 
8.221.410 9.4 42- 70/183. 2.7 30j207.9] 98.3 90262. 10124. 0 
4 441-5 1110100. 30475 171154.60½73. 102310208. 5 98. 8029 263,00 124.4 
a2, 20 12001. 2047-9 72J 55-5073. 320209. 7] 99.2 920263. 9 124.9 
792.7 13/102. 048.30 730156. 44.0% 33/210. 6 99. 60 930264. 8025.3 
8,803. 2 140103. 0048. 7 7401 57. 3074.4 34/211. fl 100. 1 940265. 7 be 
129.1 


69.73.50 15/103. 9 049.2 750158. 2074.80] 35212. 4100. 5 95266. 612 
950. 60 3.9 16/7104. 8049. 60 76 159.1075, / 36/213. 3100.9 966267. 6126.6 
751. 5 4. 4 17105. 850. 0 77[160.0[75 7 37 214.2 01.3 971268. 5127. o 


1 $244/24.8]} 180ro8. 750. 5 780160. 976.1 38 215.10101.80 98]269.4 127.4 
63.35.20 19107. 6/50. 9 79161. 8076. 0 39“ 16.0%. 2 991270. 3127.8 
54.25. 20/108. 551. 31 8062.77 4002 16.9102. 6 300 71. 228.3 
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Tavtt J. Difference of Latitude and Departure for 21 Points 


Put) Lat. | Dep. Daf Lat. [Dep.||Dig| Lat. | Dep.] Dig. Lat. | Dep. Dig Lt, dg 
| — — ——— — — | | — — * — 
ges.? 61] 33.8028. 7210706. 757. 001810159. 6 85.3241 11g. 
251.800, 9 624 64.729 % 22107. 6057 · 5 820160. 3 85. 8 42 114. 
302,601. 4 63} 55.6129+7|| 23jt08.5\53 ,of| 33/7614 43 I, 
| #63.9/01.9] 64] 56.4/30+2/| 24/10. 4584 84/62, 3 44/215.2/11z, 
$104» 4/0Z44]| 6x} 57. 330.60 25111043153 .9}| 8 5/163. 2 45/216. 1/116, 
605. 3 O28 66.58.2311 266111. 2059-4 $6j164. 1 460217. oſiiz, 
206. 203.30 67) 59.1031. 6 251115980 87 164.9 4717.901106. 
80%. 103.8 680 50. 0032 0 280112. 9460 J $3jt65,8 480218. 7{116, 
ö 907.9 04. 2 6g} 60.9|32«5 2911380608 890166. 7 49 117. 
8.84.2 70} 61.72, 0 300114. 767.3 _9go[167.6 $0[220, glu 
1109. 705. 2 71} 62.0[33+$\|1311115.5]6r.7}|1g1]168.5 2511221,4118, 
| 12\t0.6/05.7j| 72} 63.5133+9|| 3211 16.4622 g2[169.3 $2)222,5j114, 
r. 5106.3} 73] 64.4344 330/117. 3162 -7}| 9370. 2 550223. 111g, 
þ MirS«3 06 .6 | 74 65.3134 ˙9 34 118.2063 94 171.1 54224. 0119, 
ft 3. 207.1 75} 66.235·30 35111941163 .6|| 957.0 91.9} 55224. 90126. 
N 154. 1%. 5 76] 67. 0035.80 360120. 04. 1 9674.9 92.4 560226. 0120 
175. %. 0 77] 6.93930 37/20. 8064 · 8 971173.8} 92. 8 5726. u. 
ö 181.908. 3 78] 68.803680] 380127. 7/65 .cf| 980774. 6 93. 3 580227. 60214 
3 79} 69.727. 20 390122. 665. 5 9975. 5 93.80 50% 28.4% 
LAL. S ZL .ojj200/176.4] 94 bola2g. Aus. 
| 21 18, 5109.9 81} 71.4|3S-2|[1411124+4|66 '4j|201]177+«3þ 94.260230. 21113, 
2219. 410. 4 82] 72. 3038.6 4212.206602 78.24 95. 2 6231. luz. 
| 2320. 30. 8 $3] 73.2 39-2 431126. 1167 41] 0379. 0 95.6} 63232. 124, 
| 24/21.2j11.3]} 84] 74. 13960 441127.0[67 -8|| 04179. 9 96. 64|232.8]n4.4 
2522. 1. 80 85} 75 040. 1 427.9068. 3 oc[180.8] 96. 60 6c|243+7]124 
22.92. 30 86/75. 940. 5 46128. 8068.80 06018 1.7 97. 1 660234. 6125, 
ö 2723. 812.7] $7] 76.71. o 47129. 669. 30 o7j182.6} 97.5 67235. uz. 
284.713. 20 82] 77.641. 5 48/130. 559.7 o8}183.5} 98. 0 680336. 46, 
| 295.673. | 8g] 78.547. 0 4g}131.4)70 2 09184. 3 98. 5 69/237. 30126. 
ö l. 979.4424 ,. 7%. 1oj185.2} 98.9 7038.25 
1 . — — — — — & — — — — — 
377.314. gi] 80. 342.9513327 02110186. 99. 42710239. C0). 
228.2451 92] 81.43.4% 521134.1]71. 120187 0 99.99 72123991128, 
3312921 15-5f 93 82. 0043 8 5 3134.972138. 900. 40 73040128. 
3430. Cie gal 82.9044. 3 541135+8172 .6]| 14133847100. 8 74/47. /g. 
135 30.916. 50 95 83.844. 8] 550136.7½73. 0] 150189. 601. 3 75/242. 5/1294 
| 3637. 17. 0 96 84.7452 5/137. 673,5 16190. 5101. 80 761243+4/150. 
3732.6 2.9 97 85.6045. 7 57138. 5174 of} 171691 4/102. 2 77(244˙ 3035. 
| 38 33.507.998 86.4046. 20 5$j139.4174 +4] 180192. 3002.7 7802452. 
3934.48.40 99} 87. 346. 6 59740. 2 74.9 19/793. 20103. 2 79240. 105 
25-318. 8 roc 88.2. 141.125 -4|| 200194. (103. 7 89]z47 001300 
4136.29. 30007 89.1 142.075 ˙·9 [22101949104 10 284/2470154 
4237. 0019. 8 o2| 90. o 142.9076 22195· 80104. 6 8248,71 
| 4337.90. 30 03] 90.8 143. 8 23196. 7105. 1 83]249-01133.3 
| 4438. 8020.7 oa] 97.7 144.6 2497. 6005. 5 84250. 511934 
4539.7 21.2 05 92.6 145-5 25|198.4)106.0|| 3512514411343 
+ 49140,6 21.7] 06 93.5 146. 2699.30 106. 50 86/252. 
| 4741. 522. 1 07] 94.4 7147.3 27200. 2107. 0 8753.101355 
| 4/42. 3022.60 o8| 95.3 1148.2 280201. 110% 4 882 54˙0 
4943.23. 1 og] 96.1 149.1 29202. 0107.9 8902549 
e 1c} 97.0 2942-2 30002. 918.4 90285. 
| Silqg.cf24.c|}111] 7.9 50.8 2310203. 708. 8297/25. 7% 
| $2145+«9j24.5)} 12] 98.8 151.7 22 204. 609. 3 9257.3 
| 146.725. 00 13] 99.7 t52,E: $3 205>5 109. 8 9312554 
54047. 60 5. 4 14/100. 5 153.6 34206. 410. 30 941259+3 
58048. 5125.91} 15]101.4 154.3 35207. 3110.7 950260. 2 
56649.4/26.4 160102. 3 [$5.2 361208: 2j121,21 9602611 
578% 326.9 17110342 771156. 37a go. 7 97126240 
5"|51.2[47.3)| 18104. 1 157. 0 38020991121 980262, 
5052. 02. 80 19105. 1157.9 39/2 10, 8112.6 990263, 70 
be $2+9]a3.3]] 20[105.8 158.8 40011. 713. 103% 64. Gfl. 
Dit Dep. | Lit, bid Dep. | Lat. Diſt Dep. | La-aſſpig Dep * Lat. "Dit! Dep.“ Lt. 
] 45 


| [For 57 Points 


Fa Tast I. Difference of Latitude and Departure for 24 Points. 
Dif Lat. | Dep. H Dig] Lat. | Dep. |Di&| Lat. | Dep. Dig| Lat. | Dep- 
61] 6i $2+3|31+4\[121]103.8|62.2;|131|155.2] 93.024206, 70123. 9 
11, 62] $3+2]3T+9]| 221104.6(62,7|| 221156.1] 93.5 42]207,61124.4 
th, 63] 54.0032 · 4 230105. 5063.2 830157. 0 94. 0 43I208, 4124.9 
30th 64] 54-9]32+9]] 24/106. 4 6347) 841578946 44/209. 3]125.4 
uz, 65] $5+$133+4]| 28(70 2. 2064.2 85\158.7]} 95. 1 45210. 112.9 
Jg 66] 56.6339 26/108. 164. 8 86159. 50 95.6|| 46|211.01126.4 
itz. 67] 57+5134+4]] 220708. 9/65. 30 87/260. 4 96. 472119126. 9 
Jan. 680 58. 3035.00 28109. 8065.8 88161.2 96.60 48/212.71127,4 
d 69 59.2035 · 50 29/170. 666.3 89/162. 97. 1 49/213. 60128. 0 
1 290.438. 200111. 806-8 ] 99/163. 9760 8014.4 128.8 
Jak "21| 60.9136, 1310112.40(7. 31910163. 8 98.2 2510215. 30129. 0 
n. 5 hl lp 5 113.2067. 8 920164. 7 98.7 520216. 129.5 
an, 73] 62.6037 330114. 68.4 93]:65.5] 99-21} 530277. 0 130. 
. 744 63.5381 34114. 968.9 94/1664 99-71] 54 217.9130. 5 
1 75] 64.3038. 6 350115. 8069.4 95(167. 30100. 2 551 218.7 131.0 
TY 76] 65.2[39-1]] 360116. 669.9 96/168. 1100.7 561219.6]131.5 
120. 77] 66. 0039.6 37/17. 570. 4 970169. 0/10. 2 57 220.4 132.1 
1 78] 66.940. 1 38018. 4½70. 9 98 169. 80/101. 8 580221. 30132. 6 
1121, 106.3 79] 67. 8040. 60 39119. 271.4 99 170. 7/102. 30 59222. 1133.1 
1 * 10. J 80 68.641. 1 40120. 172. oſfzooſ 1. 5102. 8 6cj223.0 133-6 
— 1 | 2611223.9]134+.1 
« o.. f $4] 69.5|/41-6|[141|120.9]72. 5201072. 4103. 31/2 — 34 
* . 32 . 422 _ 121.8073. [ 0273. 30103. 8 621224.7]134.6 
18 1119.71. 80 83] 71.2427 43/122. 773.5 0374. 1104. 30 63022 5. 6 135.2 
| (20.6 12+ 30 34] 72. 0043 · 20] 44/123. 574. 0 04075. 104. 80 64/226,4/135.7 
18 11.4129 35] 72.943. 7 451124.4[74+6|| 05175. 80105. 40 650227. 3 139.3 
en. 1622.3113+4]] 86] 73.8442 460725, 2½75. 1 06[176,7[105.9]| 661228, 1 136,7 
3 2923-2113+9]] $7] 74-6144+71] 471126.1 75.6 777. 5106. 4 67]229.0!137.% 
TY 1$24.0114+4|} 38} 75.545 2 48[126.9|76.1)| £8|178.4|106.9]} 68 229.91137+47 
" 124-9114-9]; 39] 76.345 · 7 . 76.6 91793107. 4 69 os my 
la 25e7[15-4] go] 77. 246.30 goſr28.75177.1 Ss 180.1 vie. 70 * . 
1 1126.65.94 67] 78.046.800 1810129. 577.60 2110181. 00108. 4271 23241393 
9127. . 92 28.9 47+3 — 4 78.1 12181.8 109.0] 72 233+3/139+8 
* $3128 3017. 0 93] 798047: 80 530131. 278.6 130182. 7109. 5 9312342 —_ 
74 $429+2/17. 51] 94 80,6 48.3 54J132. 1079.10 14 183.5 110,0 74235. 0140. 
ng. $5130-0]18.cl] gs] 81. 5048.80 550132.9 79.7 15[184.4 110.3075 218.9142˙1 
* 30.918. 5 96] 82.3049. 3 560133. 8080. 2 160185. 317. 0 76 236,714. 
ſs 761.79. 97] 83.249.957 134.780.7 17/186. 111. 5 771237, 61143 +4 
* 2.619. 5 98] 84.150. 4 580135. 508 1.2 18187. 0 112. o 780238. 4142.9 
To $9133+ 5120.0 99 84.950. 9 591136.4131.7]| 19187. 8112.6 791239. 3 1434 
1.9 (134+ 3120. 60000 88. 8081.4 60 137.2|$2.2\| 201188, 7[113.1 _$0 3240-21143 +9 
42 05.2% 1. 1070 86.0[51.9]|161]138. 1132. 7/|221/189.6/113.0||281]241 011444 
$1038 46. oz T. 6 02] 87.5082. 4 620738. 9 83.30 2290.411410 82247.9144.9 
* 6636.92.10 03] 88. 3052.9 630139. 8083. 8 23019130114. 60 3242.7 145-4 
115 63772. 60 og] 89.205340 64 140. 784.3 240192101151 8424360146. 0 
* 6058.6½ 3. 10 of 90. 154. 65141. 584.8 2593.001156 $5]244.4 146. 5 
Ty 439.5023. 60 06 90.954. 50 66142.4 35.3 260193. 80116. 860245. 3147. 0 
1315 540. 3024.2 07 91.8 55·0 67 143.2 85.8 27 194.7 116.7 87 246.2 147.5 
6 P{1.2/24.7]] 08] 92.6[55.5|| 68071441 86.3 28]195.,6[117.2f] 880247. 00148. 0 
1 42.00 5. 2 ogf 93.5056, 00 69 145.0 86.9 29190.4 117.7 89247. 9143.5 
. E. 925.70 10 94.3056. 5 700145. 887.4 30797. 3 118.2 20 248.7 — 
711 5g. 26.2 11] 95-2 $7-0([171|146.7|87.91|[231|198,1][118.71[291|249.6[3149. 
775 . lf. 12 3 57.60 72 3 88.40 3299.001192 92/250. 4 — 
JN 765527. 2 13] 96.958. 10 73114$.4138.9!] 33/199-$[119.7 9325131596 
Th $4/40. 3 27.8 14 97.8 58.6 74[149.2 89.4 34/200. 7/120. 3] 94/2522 5 
ht 5728.30 15] 98.659. 75 150. 189.9 35/201. 601 20.8 95]/253-0[151.1 
* $148.0/28. 8 16 99.5 59.6 76 151.0090. 4 36 202.4121 I 96 253+9]152.1 
111391 904.9 29.3 17100. 460. 1 77/151. 891.00 37/203. 3121.80 97/254. 7/152. 6 
* 949.7 29.8 18101. 260. 60 78 152.791. 5 38 who 113220 ] 980255. 6 153.1 
1 950.630. 3 19102. 161.2 79 153.592. 00 39,205. 00122. 80 99|256,5[153.7 
dur gar. 5 30. 80120 102.9617 | 39 154-4/92+5 40 205. 8123 · 303000257. 3154.2 
— — a: — — — ——— © ED was 
| oa ep. Lit Diſt Dep. Lat. 'Di#l Dep. Lit. Pit Dep. | Lat. Diſt Dep. |. Lat, 
Points L | 
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TAI I. Difference of Latitude and Departure for 3 Poing, 


Dia) Lat. Der. bid Lat. Dep. Piſt Lat. Dep. j[DiR| Lat. | Dep. {/Dig| Lat. Vo 
oo. 8.00. 6f| 6150. 733.9121100. 6 6742 1810150. 5100. 5241 
01.701. 62/51+45/34.4\] 2211014 67 3] 22\rgr.g/ior,1 
2. 501. 7 63/52. 4/35. 0 230102. 3 68, 3, 8312.107101. 7 4-1202,c); 
03. 102.2 64532038. 6 244103. 1] 68, 9, 84/153.0]102.2]| 44/202. 8 * 
65 54.036. 1 25}103.5| 69, 4 850153. 80/102. 80 45 203. 11 
55. 003. 3 66054. 936.7 260104. 80 70. of 86014. 60103. 3 40/204. 5 136. 
25+ 8103.9 67155737. 20 27/105 6 70. 5 37/155. 5103.9 47205. ih. 
26.704. 3 68056. 5037.80 28 106.4] 71. 1 880156. 3104. 4 48/206. 15 
7. 55. 6957 · 438,30 29/10. 2 71.7 890157. 10105. 00 49205. 0 3 
08. 305.6 2088.2 38.90 300108. 10 72.2 900158. 00105. f 207, 8 
71059483940 71310108.9 72.801910158. 8106.1 257/2087, 
7259.90. o 32109. 7 73+31| 92j159.6 106.7 520209. 5 1 
7360. 7040. 6 | 33j110.6| 73.9'} 931160.4 107,21 53j3 10.3 
74615041. 1 3411.4 74.494161. 310%. 8 colin, 
75% 2.447. 7 35/112+2! 75. 95/162. 1108.30 5812.0 
76 9320422 3611131 755 960162. 9 108.9 56 212.8 14252 
770% 0042.8 37113, 76.1 97103. 80109. 40 5213.701420 
7864.8 43˙2 58014. 76.7 98/164. 60110. 00 580214. 
795587439 391": 5-6] 77.2 99465410. f colz15,3)14;,, 
88.444 40/116.4| 77.8|200j166.3|111.11| 6of216,1 
78167. 3045.0 1410117. 20 78. 3 201016710111. 7/2671. 0 
$2168.2)4.5.6]} 42118. 78.9 02167. 9112.2 62 217.8045. 
83069. 0f46. 1 4318.9 79.4 03168. 8112.8 631218.6/146,1 
8409. 8046.7 44119. 7 80, 0 4169.6 113. 30 64/219, 5/146, 
857% 747. 2 45/120. 5 80. 5 05170, 4113.9 65220. 3047 
86 71.5 4780 46 141.4 81. 11 66 17130/1144 661221,1j147,þ 
8772. 3048. 30 471122.2| 81.7 070721115. 0 67222. 0 148.3 
8873.2 48.91] 481123.0] 82,2 | 8 172.9115. 5 621222,8 143.9 
8974. 0049.4 49123. 9 82.8 09173˙8 116.1 6922360149. 
9074 · S5. o 50124. 7 83. 3 10/174. 60116. 7 50 224.0150, 
67/75. 750. 6 151125. 5 83.9/][210175. 4/117. 2710226. 30180. 
9270. 5051. 1 521126.4] 84. 4 1276.211280 520226. 101; 
93773051. 7 53012220 85. 0 1307710118. 30 73227. 001514 
9478.10/52.2 541128.0} 85. 5 1477.901189 74ʃ227˙ 80152. 
9479-52. 80 550128.9 86.1 151178.7[119-4}] 7528. 60158.- 
9679. 853.3 5611297} 86.7 1/½179,6%120. 00 55.29.4133. 
9740. 6053.9 57130. fl 87. 2 17/180. 41 20. 5 55/230. 30153. 
988 1.5 54.4 580131. 40 $5.8] 1801872121. 10 780 231.701ʃ. 
9908 2.3055·: 00 59132.2J 88.3 190182.1 121.7 7931.901553. 
2. 232. 6% 33.0 88.9 20/182. 9122. 2 8032. 815•3 
410341022. [0 084,656. 1016 0133.80 89.4% 2210183.7 122.8810233 60156. 
4234,23. 3 O84. 8056.7 620134. 7 90. 0 220184. 6123.3 820234˙ 4186. 
43135+3 23.9 03}35-6}57.2 631135+5| 90. / 23 185.4[123+9]| $31235+ 311574 
44135«6]24.4j| 04436» 5057.80 64j1356+3| 91. 1 241186, 2124.4 84/236. 1157. 
47 J25˙ 587.358,30 651137+2| 91.7 251187,11125.0]| 851236.91158.; ; 
4638.2 2560] 0688. 1058.9f[ 66138. 0 92.2 260187. 9012550 86 23781158, g 
4739.16. 107 99.0059 4 671138.8] 92.8 27188. 7126.10 8512386 159-4 
45139e9 26,7} 08]39.9 60.0! 68]139+7 93.328189. 5 126.7 88123944 
490.727. 2 90. 660. 5 69/140. 5 93.9 290.190.4127. 2 890240. | 
$0141 «6127.8 101. 461. 1 700141. 30 94.4 3011912112781] go[z41.1 161.1 
| 92. 3061. 71710142. 2 95. 02310192. 00128. 312912419116!) 
931062. 2 720143. 0 95.50 32119249 128.9 92242˙8 163.3 
93.962. 8 7311438 90.2 33]193-7/129+61| 93 243 +6162.) 
94.863. 30 74/144+7] 96.7 34/194+ 51139-0f| 94244-4163: 
95˙606 3.9 7801455 g7.2||-35|195-4|139- 5 95/245+21163-4 
96.464. 4 76/746.3 97.8 3601952137. 96 246 ,3}104-4 
797.3068. 00 77147. 198.3 3797.001317 9712469 165.9 
98.106 5. 5 781148.0] 98.9 38/197 .9|132+21] 98/247+71105-5 
el98.9166.2]] 791143.8] 99.4 391198471133. 899 248. 51160.) 
99. 866.7 80149. 6100. o 400199. 50133. 30300 249 ˙4% 66. 


Dep.] Lat. Dil Dep. | Lat. Diſtſ Dep. | Lat. {DiR! Dep. I. 
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Taz.s I. Difference of Latitude and — for 31 Points, 


ty Dep.| Did Lat. | Dep. Dig Lat. | Dep. bia Lat. | Dep. Piaf Lat. | Dep 


— — | 


6—B 
1 


eine 610490 36.3 121 97-2 | 72.1 [[381 [145-4 107.8241193 $ {143.6 
ſou 01.2 62] 49.8 36.9 || 22] 98,0| 72.7 || 82 [146.2 108.4 42|194.3 1144.2 
174 01,8 63] 50.6 [37.5 23] 98.8 73.3 83 147.0109 0 431195.1 [144.8 
44/02 64) 51,4 [38.1 || 24] 99.6 73.9 || 84[147-8|109.6]| 44/195-9 [145.4 | 
070 93.0 65] 52,2 138.7 || 25|100.4 | 74-5 [85 148.6 [110.2 45/196.7 [146.9 i} 
40 66 53.0 39.3 26/101. 275.1 86 149.,40110.8 46197. {146.5 
geb (64-2 [| 67 $3-8139-9 || 27j102.0| 75.7 || $7j150.2 111.4 47(198.4 7471 
R 6.4 [04-3 || 68 54.6 [40.5 28[102.8] 76.3 | $8 j151.0 [112.0 || 48/199.2 147-7 
90.2 || 69] 55-4 [41-1 1] 29 103.6 76.91] 89 [151.8 112.6 || 49|209.0 1148.3 
jos 0 [06.0 2 56.2 [41-7 || 30[104-4| 77.4 || 90|152-6 [113.2 _$01200, 8, 148.9 
124.8 106.6 || 71] 57-0 [42-3 [[131]1095.2| 78.0 \[191|153.4 [113.8 [[251]201.6 [149.5 
109 6 0.1 72 57.8 [42-9 || 32j106.0 | 78.6 || 92 [154-2 [114.4 || 5213C2.4 [350.2 \F. 
0 40.7 | 7.3 58.6 [43.5 331106.8 79-2 931155-0 [115.0}} 541203.2]150,9 | 
n 5.374 59-4 [44-1 || 344107-6| 79.8 94155-8156 54 204.0 [I 51,3 
1112.0 o8.9 || 75] 60.2 [44-7 || 35]108.4 | 80.495 156.6 116.2 551204.$1151,9 
16114. 09.5 || 76] 61.0 45:3 361109-2þ 81.0 [ 90[157.4 [116.8 56205 6152.5 
103.510.177 61.8 [45-9] 37]110.0] 81.6 97 [158.2 [117.4 || 575/206.4 [154.1 
fl 5 io. 78] 62.6 46,5 38]110.8] $2.2 [98159/0180 580207. 2 153,7 
9153 61.3 [79 63.447. 1 3911.6 82.8 [99 159.8 118.6 590208. 164.3 
2016.1 [11-9 || Bo] 64.2 147-7 || 40/112.4 $3.4 |j200}160.6 119. 1 60/208.8 [154.9 | 


116.9 12.5 $1] 65.0 [48-3 [[1411113.2 | 84.0 [[202 [161.4 [119.7 [|261]/209.6 [155.5 
wtnq [13-1 || 82] 65.8 [48.9 || 42[114.0 | 84.6 || 02 162.2 [120.3 | 621210.4}156.1 
118.5 13.7 $3] 66.7 [49-4 || 43[114.3 | $5.2 031163.0 [1209 | 63121142 {156,9 
itg.z [14-31] 84167. 5159-0 || 44[115.6| 85.8 |] 0411633 121.5 641212.0[157,7 
1126.1 [14.9 || $5] 68.3 50.6 45/116.4 86.4 || 05 [164;6 [122.1 || 65]212.8 17. 
1620.9 [35-5 || 86 69.1 [51-2 || 461117.2| $7,0 ||. 06 1165.4 [122.7 || 66j213.6 158.3 
„n 16.1 |} $7] 69.9 51.8 [4718.0 37.6 07 166.2 123.3 6712144 [1 59.1 
8112,5 116 7 || $8] 70.7 52.4 48]118.8| 88.2 [08 167.0 [123.9 |j 68j215 2159.7 
1124.3 [17-3 || $9] 71.5 [53-2 || 4919.7 88.809 167,8 [124.5 |} 691216.0 [169.3 
$4.1 [17-9 9072.3 53-6 || coſt20.5| $9.4 || 10j168.6|125.1 || 70|216.8 160.9 


109 


' 
1&5 || 91] 73.1542 [[1511121.3| 90.0 [|211|169.4 [125.7||2711217,6 161.4 | 
1157 19.1 |} 92} 73.9 54.8 521122.1| 90.5 12 170.2 126.3 720218.4 (162.0 
Bab. 519.7 [ 93] 74.7 155-4 [ 531122-9| 91.1 13 171.0 [126.9 73ʃ219.2 162.6 
1127-3 [29-3 [ 9475.5 [56.0 540123, 7 91.7 [14 [171.8 127.5 7420.0 163 2 
Baß. 120.9 95 76.3 56.6 55[124.5 92.3 15 172.7 [128.10 75/220.8 1163.8 
ab. 9 [21-4 jj 96| 77.21 [57-2 || 56[125.3 | 92.9 || 16 173.5 128.7 760221.6 (164.4 
$71:9.7 [23-0 || 97] 77-9 57.8 -57j126.1 | 93.5 || 17 174.3129. 3 771222.4 1165.0 
$30.5 122.6 |} 9878.7 [58.4 j| 581126.9 | 94.118 175.1129 9f| 7802232 (165.6 
9131-3 123-2 |} 9979.5 [59-0 || 59127, | 94-7 || 191175 9130. 5 79/224.0 166.2 
li 23,8 [loo 80. 359.6 60[128.5| 95.3 [20 176.7 131.1 $0j224.3 1166 28 


| 
— — — — — — — — 


(112.9 [24-4 |[201] $1,1 [60.2 [{1611129.3 | 95.9 21 [177.5 [132.7 |281]225:7 1167.4 
61737 25.0 02|8$1.,9 [60.3 j| 621130,1] 96.5 22 [178.3 [132.3j| 2226.8 168 0 
65 25.6 || 03] 82.7 [61.4 63/130.9 97.123 179. 1132.9 8312273 168 6 
6655 26.2 [04 83, 562.0 64]131.7 | 97.7 || 24(179.9 132.4 84/228 169, 
636, 46.8 [og 84.3 6.6 65132.5 98.325180. 134. 0 85 228.9 169.8 
6569 27.4 |] 0685. 163.1 661133.3] 98.9 || 26|181.5 134. 862297 170.4 
605.7 a8. o 07] 85.9 [63.7 || 671134 199.527 182.3 1352 87 230.5 [171.0 
633.5128,6|| 0886 764.3 68]134.9 [100.1 || 28 183.1 335.8] 881231.3 |174. 4 
87.5 | 
$8.3 


933 29.2 || 09 64.9 || 691135.7 [100.7 || 29 183.9 136.4 || 89232 1172.21 
$0149.2 [29,8 || 10 65 5 70136. 5101.3 301847 1137.0 20 2 2228 172,8 
| 89.1 166.1 | 72|137.3 101.9 |\231 [185.5 137.6 20112337 1173.4 173.41 
161.3 31.0 12} $9. 72|138.1 02.5 32186.3 138.2 920234. 5 174.0. 

53 42.6 31.6 [ 1390.7 [67.3 731138.9 [102.11] 23 1187.1 138.8 6312353 174.6 | 
Wi3-4 132.2 || 149 1.557.9 74/139 7 [103.7 || 34 1187.9 139-44, 94236-11175, 
35 #42 (32,8 || 151 92.4 168.5 |} 751140.5 104.3 3511837 [140.9] 9502369757 
$45.0 33-4 || 26] 93.2 [69.1 || 76/1413 [104.9 ;j| 35{139.5j140.6|| 962377 76,3 
15-3 134.0 || 17] 94.0 [69.7 || 77142. 1 105.4 37 1190.3 |141.2|| g7/238.5 196.9 ] 
$146.6 34-6 || 18] 94.8 [70.3 || 780/142 9106.0 || 38 [191.1 141.5, 93/239-3 {177.5 i} 
Paz. 35.1 1995.5 [70,9 f 791143-7 [106.6 || 3991.9 142.4 99 40,1178, 

235.720 96.4 71.5 80 144-5 107-2 | 40 [192.7 143.0300 240.9 178. 
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Tanrt-T. Difference of Latitude and Departure for 31 Pging, 


—— - = 
Lat Di | i 
at Dep. _ Lat. Dep.] Diſt} Lat. | Dep. [Pit Lat. | Dep. [Dia] Lat, | 
oo 8 [00.6 || 61] 47.1 38.7 | 121] 93.5 | 76.7 [[131 [139.9 [114.8 DT by. 
01.5 [01.3 621 47.9 39.3 22} 94-3 | 77-4 }| 32 — A* = — 15 
2.3 [01,9 || 63 48 7 40.0 23] 95. 178.0 831414116. 4 * " 
03.3 [02.5 || 64] 49.5 40.624 95.8 78.61] 84 142.2 116.6 46 
03-9 j03 2 |) 65} 50.2 41.2 25] 96.6 79.3] 85 143.0 117.3 18 1 
04.6 [03.8 }| 66 51,0 [41.9 26] 97.4 79.9 86143 7118.0 400 41 
65.4 [04-4 || 6-] 51.8 [42.5 || 27] 98,r | o.g || 87 [144.5|118.6|] 4 _ 10 
06.2 [of. 1 68 52,6 [43-1 23] 98.9 81.2 88 [145.3 119.2 as — 5 
07.0 [05-7 69 53-3 [43-3 || 29} 99.7 81.8 [89 146.1119.9 4 = 1 
07 7 [96.3 || 20 54-1 [44-4 || 30000. 5 $2.4 || 90 146.8120. 5 — — 4 
o8. 5 o. 0. 71] 54.9 45˙01310101.2 $4.1 [195 [147.6 [1211 194.0 
09.3 [07.6 || 72] 55.6 [45-7 || 321102.0 $3.7 — * * = — K 
10.1 [08.2 || 73] 56.4 [46,3 j| 33}102.8] 34.31] 931149-1 122.4 - — q 
10.8 fo8.9 || 74 57.2 [46.9 3403.6 85.0 94 [149.9 [123.0 — 9 
11.6 jog.5 |} 75} 58.0 47.6 351104.3] 85.695 150.7 [123.7 || 5 — 2 „ 
12.4 [10.1 | 76 58.7 [48.2 || 36[105.1| 86.2 || 96 [151.4 |124.3 — — — 
13.110.877 59.5 [48.8 || 37j105.9| 86.9 | 97 [152-2 (124.9 || 57 198.6 10 
13.9 [11.4 || 78] 60.3 [49.5] 38/106 6 87,51] 93 ]153-0|125.6|| 58 199.4 6 
oe _ 79 2 50,1 39 2 —— 99 153.8 [126.2 59 200, 0 
. o| 61.8 [50.7 || 4o[1038.2 . . 
21116.2 13.3 || 81] 62.6 _ + tog. o "$9.4 — 15 7 Tn 
2217.0 [14.0 82] 63.4 [52.0 || 421109.7 90.0 || o2[156.1|r28.1|| 62 — 10 
230128 [14.6 ogy 04-3 52.6 || 43/110. 5 90.7 j| 03|156.9 128.7 631294.2 [166 
2418.5 15,2 [8464.9 53.3 44j111-3| 91.3 [0457.6 129.4 64/204.0|161 
2519.3 15.9 85 65.7 [53-9 || 45/12. 1 92.0 056 158.4 [130.0 || 65/204.8|16 
2620. 1 [16.5 || 86] 66. 554.5 46112.8 92.6 06 159.2 [130.6 |} 66/205. 616“ 
2720.9 7. 1 8767 255.2 47j113.6| 93-2 || 07 [160.0 131.3 67/206. 310 
2821.6 17.3 | $8] 68.0 [55.8 || 48[114.4 | 93-9 || 08 160.7 [131.9 || 68 — .. 
29122,4 [13.4 |} $9} 68.8 |56.4 || 49[115.14 94-5 || 09 161.5 132.5 691207.9 1 
3023-2 [19.0 || go] 69.6 [57.1 || 5o[I15.9 951 10162.3 133.270 208,6[111 
3124.0 [19.7 || 91] 70.3 [57.7 1510116. 8 [211 163.1 [133.8 09. 
32024. [20.3 || 92| 71-1 |58,3]} $21117-5 - we 12 164.8 4 I _ = 
33/25.5 [20.9 || 93] 71.9 [59.0 || 5311132 | 97.0 13 64,6135. 1 73121101173 
3426.3 bagel 94] 72-6 [59.6 |] 54j119.0| 97.7 || 14 [165.4 [13547 || 7411775 
3527.1 [22.2 ]} 95} 73-4 |60.2 || 551119-3 98.315166. 1136.3 75[312-5/174 
3627.8 [22.8 || 96] 74.2 60.9 || 56]120.6| 98.9 || 16 [166.9 137.0 76213. 
37138.6 [23.5 |} 97] 75-0 [61.5 || 57/121.3 99.6 17 [167,7 [137.6] 77114-11175 
$33129.4 [24-1 || 98] 75-7 [62.1 || 580122. 1100.2 18 [168.5|138.2 || 78/214. 1 
3930.1 [24,7 || 99] 76.5 [62.8 || 59|122.9 100.819 [169.2 [138g ||} 79 2156 f 
401309 [25 4 |j10c| 77.2 [63.4 || 6c[123,6 [101.5 217,0 139. || $0/2164|177 
41131-7 [26.0 [1078.0 [64.0 ||161|124.4 [102.1 ||221 [170.8 140. 281/217.1|176 
42132+5 [26.6 0278.8 [64.7 || 62 — 102.7 |, 22 — — 12 1113 ot 
43133-2 [27.3 || 03] 79.6 |65 3 || 641126.0 [103.4 || 23 [172.3 [141.4 |} 33 218.7 17% 
44134-0 127.9 |} 04] $0.4 [66,0 || 64]126.7 [104.0 || 24 [173.1 [142.0 || 84/219-5 [199 
45134-8 [28.5 || 05| 81. 166.6 650127, 5104.6 || 25 [173.9 [142.7 || $5/220-2 fle 
46[35-6 29,2 || obj $1.9 167.2 || 66|128.3 [105.3 || 26 174.6 1143-3 $6]221,0]151 
47136,3129.8 || 07] $2.7 [67.9 || 67]129.1 [105.9 || 27 [175-4 144.0 || $5]221.8]|101, 
48[37.1130,4 || 08] 83,5 [68.5 || 681129.8 [106.5 || 28]176.2 [144.6 || 88 222.6132, 
31.1 og $4.2 [69.1 || 69/130.6|107.2 || 29 [177.0 [145-2 || 89j223-3]!5 
31.7 || 1c[ 85.0 [69.8 |} 70131. 4 [107.8 || 30[177.7 [145-9 90224. A 
4 [32,3 1785.8 [70.4 || 73]132,1 108.4 ||231 [178.5 146.5 291/22 It 
33-0 |! 12] 86.6 [71,0 || 72113249 109.1 — — —2 — . 155 
33.6 [1387.3 [71,7 || 73/133. 7 09.7 33 180.147.893 226.4 185 
34.2 [14 88.1 [72.3 || 741134 510. 3 34180 8148.4 9412272 186. 
34.915 88.9 [72.9 || 7535.21. 351181.6|149.0 || 95280 187 
35-5 || 16] 89.6 [73.6 || 761136.0 111.6 36 182.4 149.7 [96 228.7 [157 
2 I7| 90.4 [74.2 || 7971136.3 112.2 37 1183-1 [1503 || 9712295 183, 
36.8 j| 18|g1.2 74.8 [ 781137.6[112.9|| 38[183.9|150.9 || y$230-3 155 
2.422% | 791838 73.228.718. 99 31.1 189 
38.0 || 2092 7 7. 1 86/139 1114.1 40 185.5 152.2 [13001231 8 U 
Dit Dep. | Lat. IDiſtl Dep.] Lat. Dial Dep. Lat. {{Di& Pep. Lat. IPidt Dep. 


For 44 Point, 


— 


TABLE I. 


— 


— — — — 


"To Difference of Latitude and Departure for 33 Points, 
my | . La Dep. Join Lat. | ber. pia Lat. | Dep. Lat. | Dep. ? 
— — — 2 {ru — — — 
ay 150. 7100 +7 61/45 247. [f 89.66 $x.2 178.5 161.8 
* 91. 501.3 62/45 .9/41.6\] 22 90. 87.9 179-3 162.5 
$7.8 n. 2002 · 0 63/46 .7/42. 3, 2391.1 $2.6; 1225 163.2 
Ty 3.010247 || 64/47 -4[43«0|| 24] g1.9} 83.5 1180.7 [363.3 { 
” $4793-4|| 65/48 -2/43-6)] 25] 92.6} $3.9 181.8 464.5 | 
— g. 404. o _ 944-3026 93.3] $4.6 182.2 265.2 
Jo. 5.204. 7 || ©7149 .6/45,0 27 94.1] 85,7 1183.0 65.8 
11.6 05,4 68150 +4[45.71} 28 94.8 35.91] 88 183 7166.5 
* 06.01], 69 51.1046. 3 29 95.6] 86.6 ; 184.4 167.2 
a. 06,7 70 2 47. o _30] 96.3 $7.3 901140,7|127.6 80 186.2 167,9 
* 7471052. 71310 97.0] 88.0191 141, 5128.2 257018 5.9 158.5 
17 g. 905. 1 7253. 3048.3 32] 97.8] $8.6 92142. 2128.9 520186. 169.2 
5 97} 7354.4 33] 98.5] 89. 30 931143.0 129. 53018 4169.9 
5 409,4 74/54. 8049. 7 34] 99. 30 90. c 949(143+71130-31| 54/188.2 70. 5 
* 10. 1 78085-6050. 4 350100. 0 80. 6 951144+4[130-9j| 55/188,9 171.2 
2 10. 7 70563051. 00 361100, 7 91.30 961145.21131.6{| 56{189.6 171.9 
3.6 11.40 7757. 0 51.7% 37/01. ff 92. 00 97 145.9132.3 1 574190,4 [3172.6 
94 12.1]! 78157,8152+4\] 380102. 2 92.7 931146.7[132,9, $S{ig1.1 [473.2 | 
* 1.5 79158. 5153-0] 390103. o 93. 30 991474 133-6 || 5y[191 9/173.9 | 
4 13-4|j 80159 3153-71} 40[104.7| 4. 200748. 2 134-3j|_6oſ192 6174.6 
— ' — — 1 . — —— — 
17h 14.10 81/60. 0184.4 1411044 94»7][201[148,9]135.0 267/1933 175.2 | 
2516 34.80 82060. 755.1 42119521 95«3J| 4749.671356 62194. 75.9 
216 / $3/61.5155.8|} 4305.9 96. of oz 150. 4136.3 67194.8 170.5 
1.0116 16.10 84/622 56.444 106.7 96.7 0401511 137.0 64/193.6;177.3} 
800 16.8 85063. 0057.1 45107. 4 97.40 05 15191376 65 196.3 177.9 | 
: 6116] 17.5 86163.7157.71| 46[108, 2 98 of} 06 152. 6138.3 66 197. o 178.6 
A 18.1 8764. 458.4 47 108.9] 98.71} 07 153+31139-0 {| 671197 879.3 
1% 18.30 886 5. 259. 1 48 109.6 99.4 0854.1 139.7 68/198,5 [179.94 
A 19.5 8965. 989.8 49110, 4100, 0 99154. 8140.3 6999.3 [180.6 | 
ö un 20. 1 90066. 70. 4 5001111 100, / 1055. 6141.0 | 701200,0 181.3 
— [ os D „„ 1 * 
A ez. Jo. 8 97067. 461.1 510111. 90107. 402110756. 3J141.7 271 2007820 
2 fn z.. 5 92068. 261. 80 520 12, 6102. 1 1: 157. 142.3 7220.5 182.6 ö 
ohh 9368.92. 4% 531113.7 102.7 13/57. 8143.0 73 202.2 183.3 
1 645.20 2,8 9469. 663. 54/114 10¼103. 40 14/58. 80143774 203.0 184. 1 
DP Fee 11480104. 10 15]159. 3 144-4 j] 751203,7 [134,6 | | 
3/17; 16.7 24.2 96771. 1064. 50 5611 5.6 104. 7 16/160. 0/14 5.0 76 204 4185.3 | 
18 97171 49/65. 10 57 116.3005. 4 171160, 7145.7 77 205. 2186 0 
e 25. 5 98072. 6 65,8] 5801 77, 0106. 1078 161. 5146.4 78 205.9867 "= 
61156 18.9016. 2 9973. 3066. 50 59 17. 8106. 8 19162. 2 147. 0 7yj206.7 187.3 K 
4 . 100024. 106. 1 6018. C0 420 163. 0147. 7800.4 188 © 
. — —— 5 — — — — — N 
11176, 9.47. 5 1074,87, 80761 1193/1089. 102210163. 748.4281 208.2 188.7 _ 
01108, 1.18.2 0275.6 68.5|| 620120, 808,80 22 164.4/149.1 $21208.9 189 3 = 
[179 „98.9 03176. 3059. 2 63120. 709. 4 23/165,2 149-7 83.209. 6 195.5 1 
105 R-0129.51| 0/77. oſ69. 80 64 121.511. / 241165.g/150.4 || 8410.4 90.7 nt 
1 30. 2 0577, 8½0. 5] 651122. 2110.8 25186.7 1810 8702111914 wi 
[181 034-1 30,9 0678, 571.2 66 123.0111. 5 26 167.415.780 211.9 192.0 1 
1 %. 07179. 377.8 671123. 7112. 27168. 2 152.4 8712.6 192.7 1 
18 1 32+21] 08[80,0[72,5]| 68 124.4|112.8\\ 2868.91 53.10 88 213.3 193.4 
185 "i 9080. 773.20 69 125+2]113.5j| 29169. 6153.8 89 214.1194 0 
es. 53. 22 5.9114. DA. 2014.8 104. 
7 4.20111 82.274,01 126. 7]114.8|[231|171, 455.7291 215.61195,4 
185 5283.75 20 720127. 4 115.5 32471. 9155.8 9216.3 [196.1 
185 13083.775,9 731128. 2115.20 ;; 172. 6156.4 92217.0196.7 i 
180 1408446. 5 74/128. 9116.8 34 7331157. 109 4217.3197.4 
185 1585.27. 2 75129. 6 112.5 35/774. 1157.8] 9518.5 198. | : 
187, 1685,97. 9 76 1390, 4/118. 2 36/174. 8158.3 g6 219.3 198.7 N 
188, 17 86.778. 60 77 131. 1118. 80 37/175. 6 159-1]; 97/220,0 199.4 
185 18087. 5/792 780731. 9 119. 5 38/176. 2159.3 98/20. 30. 
189 1983.29. 9 79132. 6120.2 39/77. 6160.5 9927.5 a0 
mx of 32088. 980. 6 88733. 320.9 40/177. 8161.1 3001222. 2 201.4 
Wes ar: D D bd bo” bb et tn 
Lat Er | Did Dep.) Lat. 018 Dep. Lat. Diſtſ Dep. | Lat. Din Pep. Lat. 
W | For Rte. 


Dif} Lat. 


Dep. pia 


Lat. 


Dep. Dis 


Lat. Dep. Pia Lat. 


00.7 
925 
O02. 1 
02.8 
03.5 
04.2 


05+7 
06.4 
O7o1 


04.9 || 


61043 ·˙1 
620418 
63044 · 5 
6445 3 
6546. o 
66046.7 


474 
48.8 


70049. 5 


43.100121 
43.8 22 
44.50 23 
45+31|} 24 
46,0 25 
46.7 26 
47-41} 27 
48.11} 28 
48.8]} 29 
49-5 


89.1 
89.8 
90.5 
91. 2 
91.9 


$5.6 
86.3 
$7.0 
$7.7 
$8.4 


85.6 181 


$6.3 
$7.0 
87.7 
88.4 
89.1 
89.8 
90.5 
91.2 


2. 


— 


128.0 
8201287 
831129 .4 
840130. 
85130. 8 
8601315 
$71132 .2 
88 132.9 
891133.6 
901134 -3 


| Dep. 


128.7 
129.4 
130.1 
130.8 
131.5 
132.2 
132.9 
133-6 
3 


07.8 


08. 5 
09.2 
09.9 
10. 6 


3111.3 


12.0 
12.7 


13.4 
14.1 


50. 2 
50.9 


51.6 


$243 
$3.0 
$37 
$4+4 
552 
55•9 
56.6 


50.2 
$0.91] 32 
51.6 33 
52˙30 34 
33+Ol| 35 
$3+7 
54$+4/] 37 
$5-2 38 
559 39 
56.6 


92.7 
93-3 
94.0 
94+7 
95+5 
96.2 
96.9 
97.6 
98.3 
99. o 


92.7 
933 
94.0 
94+7 
95·5 
96.2 
96.9 
97.6 
98. 


191013514 
920135˙8 
930136. 5 
940137. 2 
951137+9 
960138. 6 
971139+3 
98 140. 
991140.7 


2000141. 4 


135.1 
135.8 
136.5 
137.2 
137.9 
138.6 
139-3 
140. o 
140.7 
141.4 


14.8 
15.6 
16.3 
17. o 
17+7 
18.4 
19.1 


19.8 
20. 5 


21. 2 


57˙3 
58. 0 
58.7 


840594 


60. 1 


36160. 8 


62.2 


90063. 6 


5731147 
58. 0 
58.7 
$9.4 
62,1 
60. 8 
61.5 | 
62.2 
62.9 
63.6 50 


99+7 


100. 4 


101.1 
101.8 
102.5 


106.1 


103.2 
103. 9 
104.6 

105.4 


201 


1421 
020142.8 
.031143+5 
041144 «2 
o51144.9 
06114507 
071146.4 
0811471 
091147 .8 
10148. 5 


142.1 
142.8 
143˙5 
144.2 
144.9 
145˙7 
146.4 
147.1 
147.8 
148.5 


21.9 
22. 6 
233 
24+0 
24.7 
25.5 
26.2 
26.9 
27.6 
28.3 


64. 3 
65. 1 
65.8 
66. 5 
67. 2 
67. 9 
68. 6 
69. 3 
70. o 
70. 7 


64.3 
65.1 2 
65.8 53 
66. 5 54 
67-21} 55 
67.9] 56 
68.600 57 
69431] 58 
70.0 59 
70.7 


110.3 


111.0 


111.7 
112.4 
113.1 


106. 8 
107. 5 
108.2 
108.9 
109.6 


106.8 
107.5 
108. 2 
108.9 
1c9.6 
110. 3 
111.0 
111.7 
112.4 
112.1 


2111149.2 
I21149.9 
131150. 6 
1441513 
151152. 0 
1606152.7 
1711534 
1801541 
191 54.8 
200155. 6 


149 2 
149.9 
150. 6 
151.3 
152. o 
152.7 
153-4 
154.1 
154.8 
155.6 


29.0 
29.7 
30.4 
31.1 
31.8 
32. 5 
33.2 
33-9 
34.6 
35+4 


71.4 
72.1 
72.8 


73+5S 


$174+2 
0674.9 


75+7 
76.4 


9977.1 


1077.8 


71 4 
72.11] 62 
72. 8 63 
73.50 64 
74.2 
74.9 
75+7 
76.4 
77 +1 
77.8 


113.8 
114. 5 
115.3 


116.0 
116.7 
117.4 


118.1 


118.8 


119.5 
120.2 


113.8 
114.5 
1153 
116.0 
116.7 
117.4 
118.1 
118.8 


119.5 


12942 


2210156. 3 
22157. 0 
23J1 57.7 
24/1 58.4 
2511591 
abj159.8 

271160. 5 

281161.2 

291161.9 


3auji62.6 


157. 0 
1 57.7 
158.4 
159.1 
159.8 
160.5 
161.2 
161.9 
162.6 


$7140. 3 


36.1 
36.8 
37+$ 
38.2 
38.9 


39.6 
40.3 


58 41. © 41 „0 
59041. 741.7 
60042. 4/42 4 


78. 5 


1279.2 


79.9 
80. 6 
1581.3 
82. 
1782.7 
83.4 
19 84.1 
$4.8 


78.5 
709.2 
79+*91} 73 
91.3075 
$2.0 
$3.4 
$4.1 
24.8 


120. 9 
121. 6 
122. 3 
123. © 
123.7 
124.4 
125. 2 
125.9 
791226. 6 
8c 127. 3 


120.9 
121.6 
122.3 
123. 0 
123.7 
124.4 
125.2 
125.9 
126.6 
127.3 


Degel Lat. þ 


[Diſt] Dep, 


Lat. 


Dit! Dep. 


2311162, 3 


163.3 


128.0 


156.3 


TasIE I. Difference of Latitude and Departure for 4 Points, 


Lat. | de 
— — — 
2411170, 4/764 
42 171.11 
431171. 814 
44 172, 5 I72.5 
451173: 2/1734] 
46 173. 0 174.9, 
471174 6|1746/ 
4©1175. 4175.4 
49 176. I 176.1 
50176. 8176.8 


— —— 
177. $1177: 
$2 178, 278,1 
531179 90789 
54 179. b 179.6! 
551180, 4/18, 
56181. 01810 
57 181.7 181,51 
58[182, 41182.4 
59 183. 1 184.1 
60183. 801838 
— — 
2610134. 5/184. 
62 185. 31185, 
631186, oſ186.0 
641186, 586. 
65/187, 4874 
66 188. 1 188. 
671188, 8188. 
68189. 80189 
691190, 20190. 
701190. 91989 
191.696 
72192. 3192. 
73193: 01194.0 
741193» 711947 
7 511 94+ 411944 


761195. 21195. 


771"95- 911939 
780196. 6]196.6 
791197. 3119741 
$cj198 0198.0 
198. 11195) 
821199. 4/1994 
831200, 1/2001 
$412.00, 3/200. 
851201, 501. 
$6j202, 212022 
8702. 9120249 
880203. 60% 
89,204. 3/2943 
900203. 112951 


[[20 11205. $205 


320164. 0164.0 920206. 5/06 


33 164.7 164.7 
34 165.5 165.5 
351166. 2166.2 
361166. 9166.9 
371167. 6167.6 
380168. 3168.3 
169. o 
169. 7169.7 


391169, 


40 


Lat. Did Dep. 


Lat. 


16 


— —— — — — 


62. [o. 10 220122. oo. 10 820182. 0003. 1 
63. ol. 1 230123. oſoa. 1 830183. oſo3. a 
64. [o. 1 240124. [oz. 2 840184. oſo3. 2 
65. 0. 1 280125. o[o2. 2 [ 850185. oſo3. 2 
66. O1. 2 260126. oo. 20 860186. 0003. 2 
67. oo. 2 270127. oſoz. 2 87/187. oſoz. 2 
68.001. 20 280128. [o. 2 880188. oſo3. 2 
69. 001. 20 29129. oz. 2 890189. oſo3. 3 


70. Oo. 2 30fI ZO. oſoz. 3 900190. oo. 3 


71.001. 20131131. 002. 304910191. 003. 3 
72. 0001. 30 32/132. 0092. 30 g92[192.01043.,7 
73.901. 30 3311 33+0[92 +31] 931193+0103+ 3 
74.001. 31 341134.0192+3]| 94/194. 003. 3 
75• 0,0. 30 350135002. 30 951195-0[93-4 
0016.0 76. [o. 30 3606136. [02.4 96196. oo. 4 
un. oo. 3 77] 77. 0. 3 3711370122 +41] 97797-0034 

0344 

03.4 

03.4 


| 18/18. 0000.3 78 78.0 01.4 38 138.0192 +4 98 198.0 
79.001. 4% 39/139. 0002. 4 99199. 0 
80. [o. 4 40040. oo. 42000200. o 


81.0001. 41410141. oo. 42010201. 0003. 5 
82. 001. 4 420142. o oa. 5 cz202. oſoz. 5 
83. oſor. 5 430143. oo. 5 03/203.0103.5 
84 clo. 5 440144. oſoz. 5 og204. oſo3. 5 
85. oſor. 5 45145. oo. 5 ogg. oſo3. 5 
86. [or. 5 46146. cſoz. 5 06/206,003.5 
87. oſor. 5 47/142. cloz. 5 ori. oſo3. 6 
88.001, 6 480148. 00. 6 08|208.0[0; .6 
89. oo. 6 490149. 000. 6 og 2g. oſo3. 6 
90. 001. 6 50050. oſo2. 60 100210. 003. 6 

91.0001. 60151151. oo. 62110211. oo; 6 
92. [of. 60 520152. 0002. 6 120K 12. oſoʒ. 6 
93. 001. 60 53/153. C02. 60 13213. 0003.7 
94.0001. 540154. 0002.7 14/214. 003.7 
95001. 7 550/155. [02.7 15/215. 003.7 
96. [o. 7 560156. o[o2. 7 16216. 003. 
97. [o. 7 71157. 0]O2. 7 17217. 0003.7 
98. [o 7 580158. oſoz. 7 18218. 003. 8 
99. 0[ 01.7 5959. 002. 7 19K 19. 0003. 8 
100. oſo r. 7 60/160.,0192.8|| 200220. 0 03.8, 


— — —ñ — —— 


101. [o. 816116. 002. 8221221. 0003. 8 
102,0j01.8|| 620162. oo. 8 220222. 003. 8 
og. oſor. 8 63163. oo. 5 230223. cſoz. 8 
104. oo 1. 8 6,0164. oſoz. 8 24224. 003.9 


— — — 


61.0001. 100121 121.0102. 1 181 181. 0ſof. 1 241 


Lat. | Dep. Diſt] Lat. Dep. Di| Lat. | Dep. Diſt 


— 


42 
43 
44 
45 
46 
47 


48 


49 

50 
251 
52 
53 
54 


55 
56 


241.0 
242740 
243-0 
244. o 
245.0 
246.0 
247.0 
248.0104. 3 
249.0 
250.0 
251.0 
252,0 
253.0 
254.0 
25540 
256.0 
257.0 
258.0 
259.0 


260.0 


Taps II. Difference of Latitude and Departure for 1 Degree. 


Lat. 


© UOOOODO DO GC 
> +++ +++ 4 
. - ” 


O 


77 


79 
8c 


261.0 
262. Oſo 
263. oſo 
264.0104. 5 
265. oog · 6 
266. oſda. 6 
267.0 
268.0104 6 
269. oſo 
270. oſo 


271,0104.7 | 
272. oſo 
273. oſo 
274. oſo 
275. [04.7 
276. [04 7 
277,0194.8 
781278. oſo4. 8 
279. C04. 8 
280. oſo4. 8 


——— 


231 281. oſo 
820282. oſo4. 8 
83283. oſoa. 9 
844284. 0194.9 


115i. oſoo. 9 111111. 0001.970171. 003. 02310231. oog. o 
262.000. 9 120112. 0001.9 720172. 0003. o 320232. o [Oo4. o 
53-0009 |} 13]113,0/02.0/| 730173. oſoz. of 33233. oſo4. o 
0,00. 9 14/114. 02. 0 740174. oſo;3. o 34234. oſog. o 
01. 0 150175. oo. o 75175. oſoz. o 35/235. 04. o 
5b. oſoi. 116.0j02.0|| 760176. oog. off 36236. oſog. 1 


Dep. Lat. Diſt! Dep. | Lat. Diſt Dep. | Lat; 


vnn. 


04.6 


32 2 + Þ > þÞ + w 0c 


| 


04. 5 


4.5 
4.5 


4.6 
4.6 


4+7 
4+7 
4+7 


4+8 


105g. oſor. 8 65165. oſoz. 9 250225. 0003. 9 85|:85.of04.9 
106. oſor. 8 66166. 002. 9 260226. 0003.9 86286. 004. 9 
10. oſor. 9 67767. oſoz. 9 27227. 03.9] 87/287. oſog. 9 
108. oſo r. 9 680168. [oz. 9 280228. 003.9880288. oſo4. 9 
109. [1.9 690169. oſoz. 9 29229. 0003.9 [ 89239, 005.0 
110.001. 9% 70j170.0102.9]| 300230. o ſ o off goſ2go,ofo05,0 
2910291. oſob. o 

92292. oſo5. o 

93293. O05. 0 

941294 .0/05.,0 

951295+9[051 

960296. [o. 1 

2. 0 77/777. oſoz. 1 37237. c 4. 1 97297. oſo 5. 1 

02. 1 780778. oſoz. 1 380238. oſo4. || 98/298. oſo 5. 1 

02. 1 79179. 003. 10 3939 · 4. 1 99/299. [of. 1 

oz. 1 800180. oſo3. 1. 40/240. 04. 13000 300. oog. 1 

Diſt! Dep. | Lat. 


For 89 Degrees, | 


TaTE II. Difference of Latitude and Departure for 2 Degrees 


F "1, "7. TR 
Dep. Diſtſ Lat. Dep. Diſt Lat. | Dev. ||Dig| Lat. | 
OI. co. o 61] 61.0002. 111121 120. 904. 21810180. 9 06. 3 2410240. 908. 
„2. oſoo . 1 62 62. oſoz. 2 22121. 904. 30 82018 1.906. 4 42241. 5 4 
oz. cho 1 63] 63.0j02.2]| 23j:22.9104.3|j; $31182.9106,4 431242.9 
4. cl. 1 64] 64.0j02.2|| 24/123. 904. 3 34 183.9 26.4!] 44 2439108, 
55. [o. 2 65] 65. oſoz. 30 251124.9104.4'] 85/184. 9ſ06. 5 4 512449108, 6 
06.c[20.2 || 66| 66. oſoz. 30 260125. 904. 4 86185. 96. 5 46 245.9 6 
o. co. 2 67 67. oo. 30 27/126. 904. 4 87186. 906. 547 246.9 : 
38. [o. 3 68] 68. 0.02.4 281127.9104.5|} 88 187.906.645 247.9 
59. . 3 bg| 6g.c|o2.4j| 29128. 904. 5 89188. 9006.6 49 248.0 
o. cſoo. 3 70] 20. oz. 44 300129. 04. 6 90189. 906.750 249.olot 1 
1. ooo. 4 71] 71. 0%. 51310139. 904. 6191190. 906.7 57/250. Nod 
ra. cſoo. 4 72] 72. oſoz. 50 32131. 904.6 920191. 906.7 52 251.9 
13. o. 5 73] 73. O. 5 33/132. 9.7 93/192. 906.8 5302 52.9 
4. c o. 5 74] 74. C2. 6 34/133. 94.7 94/193. 906. 8 54/253. 
815. oſoo. 5 75 75. 02. 60 35 134.904. 7 95/194. 906.8 5564.9 
16. [D. 6 76 76. Cb. 7 3635.94. 8 96195906. 9 [ 562 65.9 
17. ooo. 6 77] 77.6. 7 37; 36. 904. 8 97196. 906.9 5786.9 
8. oſoo. 6 78] 78. oſoz. 7 380132. 94. 8 986197. 9ſ06.9 || 58/257. geg. 
9g. oſoo. 7 79] 79. bh. 8 39138. 904. 0 99198. 90%. 0 59258. 
20. [ſoo. 7 Bo| 80. oſoz. 9 2932.9 4. [2001199 . %%. o bo[259.? 
21. cloo. 781 81. oſoz. 8 141t40. 9004. 9 [ 2010200. 907. 0 2610260. 5 
22. [o. 8 [ 82] 81.902.9 420141. 905. [[ cz 201.907. 1 62ʃ261.8 
23 · ſoo. d 83] 82.902. 9 43/142. 95. 0 03]202.9107.1 || 630262. 
24. [o. 8 84] 83.902. 9 44143. 905. o 041203.9107.1 || 64263. 
25. oſoo. 9 [ 85| 84.903. 0 450744. 905. 1 05204. 9%. 2 650264. 5. 
26. ooo. 9 86] 85. 903.0 460145. 905. 10 06.205. 907. 2 66265. 
7. oſoo. 9 87] 86.903. 0 47/146. 905. 1 07206. 907. 2 67266. 
28,c[21,0|| 88] 87.903. 1 480147. 905. 2 ][ 080297. 90%. 368267. 
29.c|01.0 || 89 88.93. 1 490148. 905. 20 09208. 90%. 3 69768.“ 
30. co. 1 go} 89.903. 1 500149. 905. 3 4100209. 90%. 4 700269. 
3131.61.19 90.0 3. 215150. 905. 32110210. 907. 42710 270.8 
322. C1. 1 92] 9.93.2 520/57. 9 5. 30 12[211.9107.4 {| 7271.9 
331339591. 2 $3} 92.903. 20 53/152. 905.4 13212. 907. 5 7377.8 
27] 4. 1. 2 94} 939/03. 30 54/153.9ſ 05. 4 14]/ 213.907. 5 7412738 
341.295 94.903. 30 55/154. 9054 150(214.9 0%. 5 7/2748 
36];50.c[01.3j] 960 95.93.40 566155. 905. 5 161215.9]07.6 || 760275. 
3767. chr. 3 97] 96.903. 4 57156. [0 5. 5 17/216. 907. 6 77276. 
38138. 0ſo1. 3 98] 97.953. 4 5801579 5.0 186212. 9 07.6 78[277.5 
3939.0. 4 99} 98.903. 5 59158. 90 5. 6 19/218. 90%. 760278. eg. 
| 4c 30. oſo f. 4/1000 29. 903. 5 6059. 6% . bf} 2002 19. 907.7 || $:1279.$1c9. 
AIIA . Co. 4 101/too. 903. 5% 010160. 9 5. 221220. 907. 78 10280.ĩ8 
4242. gor. 5 20.93.60 62 161.95. 220 221.9007. 882281. Sog. 
43/43. cor. 5 oo. 9 ſ%o;3. 6 630162. 905. 7 23I 222.90. 8 841252.81c9.9 
4444. clo1. 5 | 041103.9103.6j| 6163.90. 7 24/223. 907. 8 $4]283.5109.4 
45145.c|ol 605104. 903.7 65164. 905. 25/224. 90%. 9850283. Ae. 
46046. 001. 6 060105. 903.7 66165. 90 5. 8] 2606 225.907. 9 8678; . 5 J lo e 
7147.c401.6 |} 071106.9j03.7;| 67166. 905. 80] 27]226. 907.9 87.286.810. 
4818.0 1.78/10 . 90 3. 8 680167. 905. 9 280227. 908.0 88/287. 8010. 
49049. 001.7 [908.90 3. 8 69168. 90 5. 9% 29/228.9 08.089288. 8010. 
5050. [01.7 100109. 9% 3. 8 700169. 005. 0 300229. 908. 1 9039.80. 
$1[51.,cj01.8 ||I13j[l10.9/03.g)171j[170.y106.cj}231/230.9/08 100/2910290. $[19.2 
$2152,0191.8 || 12[111.6103.9!| 7271.96. % 320231. 908. 1 920291. 8,10. 
53/53. 001.8 1312.94. % 73072. 9,06. 1 330232. 908.2 [ 93292810. 
5454. C01. 9 1413.9 04.0% 74/173. 9 06. 1 34]233. 908.2 94293. dle. 
5558. 01.9 15/174. 04. 75/174. 9/06. 1 35/234. 908.295.294 $104 
50056. 002.0 [1615.94.10 76175. 906. 20 360235.9ſ08. 396 295. 210. 4 
5757. [002.0 17/116. 904. 1 77/176. 906. 20 37236. 908.3 [97 296.9104 
58158.0j02.0 || 18[117.9j04.1]} 786177. 9/06. 2 38/237.91c8.3 || 98 297.8 04 
59|59.0[22.21 || 1cj113.9ſ04.2|} 79j178.5195.3]] 391238.9!08.4 || 99298. $110.5 
60[60,0[92.1 || 200119. 9% 4. 2 80179. 9/06.; 40/2399 03,4 300299 g. 
Dif] Dep. Let. Diſt! Dep. Lat. Mist Dep. Lat. HDiſt Dep. ! Lat. Diſt Dep. Tolle 
18] — 
— — EO" 


FSI a LEES 
2 4 
Oo 
x 


Ga Go ad CO ONO ©” 0D OD UC = ww = ww ww gr 
— — _— 
2 
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_ n. Difference of Latitude and Departure for 3 Degrees. 


Uu Lat. Lat. | Dep. Din Dep. Dit Lat. | Dep. Diſt! Lat. Dep. 
101.0 60. 903. 21210120. 8006. 30181080. 709. 5 2410240. 712.6 
61.9032 220121. 8006.4 820181. 709. 5] 42/241.7112.7 
62.903. 30 230122. 806.4 83182. 709.6 432427127 
63.903. 3 24/123. 806. 50 84183. 709. 6 | 441243+7]12.8 
64.9}j23+4|| 251124.8j06.5}| $51184.,7109.7]. 45]244.7j12.8 
65. 903. 5 26{1125.8j06.6|| 860185. 709.7 46|245.7]12.9 
66. 903. 5 27126. 806. 6 85186. 709. 8 47246. 12.9 
67.903. 60 28127. 8006.7 88 187. 709. 8 | 481247.7113.0 
68.9j03.6|| 291128.8[06.8|] 891188. 709.9 4924. 713.0 
bg .9j23+7|_3<|129.8106.8!| 90/189. 709.9 50024970141 
70. 9ſo3. 71310120. 8006.909190. 710. 002510280, 613.1 
71. 903.80 32]121.8j06.9]] 926191. 7/10. o | $2]j251,6113.2 
72.9103.8|| 330132. 8807. f 9392.710110 53/252.6013.2 
73.903. 9] 34/133. 8[0 %. 00 940193. 710.1 54 253.6013.3 
74.939 35(134. 807.0 95[194.7[10.,2| 551254.0[13.3 
75.904. 00 360135. 807. 1 966195.7/0. 30 56(258.673.4 
76. 904. 0 37/136. 800%. 2 9796.70. 3 574256. 6013.4 
77. 904. 1 38137. 8807. 2 g8[197.7j10.4], 580257. (13.5 
78.904. 1 39138. 807. 30 9998.70.41 560258. 603.6 
22-94-20 40[139 .8]07.3 2001199.7]10. 5] 6c[25c9.6113.6 
80. 904. 2140140. 80C. 4% O1. 710. 5260260. 613.7 
81.904. 3 420141. 8007.4 02201. 710. 6 62ʃ261. 663.7 
82. 9/04. 3 43/742. 80%. 5 og¹⁰Eje. 710. 6 631262. 613.8 
83.9004. 4 44/143. 8007. 5 04/203.7110.7]| 64/263. 6613.8 
84. 904. 4 451144.8107.6]| oA. 710.7 65264. 6613.9 
85 gj94+5|| 461145.8107.6|| 06205. 710. 8 66265. 613.9 
86.9104. 6% 470146. 807. 7 0/20. 710. 8 67 266. (14. 0 
| 87. 904. ( 48[147.8]07.7]] 08]207.7110.9]| 68267. 614. o 
1929.0 88. 904.7 49/748. 8007. 8g 28. 710.9 69268. 6]14.1 
0. 0 89.904. 7 50149. 8007. 9 10/209. 711.0 700269. 614.1 
90. 904. 8015101 50. 807. 9/2110 210.711. o 271 270. (14. 2 
91.904. 80 52/151. 808. 00 12 211.7J11. 1] 720271. 6014.2 
92.904 9 53/152. 808. 00 130212. 711.10 73272. 6014.3 
93.9049 54133. 808. 1 14/213.7]11,21| 741273. 6014.3 
94.905. 0 551154.8[08.2]] 15/214.7[11.21| 751274. 6114.4 
95.905. f 5055. 808.2 160245.7J11.3 760275. 0014.4 
90.905. 10 57156. 808.20 1716.71.40 77276. (14.5 
97.9005. 1 5801 57.808.300 18 217.7114 781277.6114+5 | 
98.90. 2 59188. 808.30 19/218.7 11.5 790278. 54.6 
99.9008. 2 6c|1:9.8]08.y}] 2002 19.711. 5 880270. 614. 7 
100.905 301610160. 808.4221 220.711.600 2874280. 614.7 
101.905. 30 620167. 8098. 50 220 221.7116 8$2j281.6114.8. | 
102.9054 63162. 8008. 50 230222. 711.7 831:82.6114.8 | 
103.9005 · 4% 64/163. 8008. 60 242237117 84(283. 6014.9 
104. 905. 50 650164. 808.60 25/224.7] 11.8 $5]2384,6]14.9 
105. 905. 5 666165. 8008.7 26ʃ225.7 11.8 86285. (15. o 
106.905. 60 67166. 808.7 271226.7]11.9]] 87/Z86. 615. 0 
07. 805. 7 6887167. 8 08.8 28|227 .7}11.9]| 88]287.6[15.1 
108. 8005. 7 69168. 808. 80 290228.7 12.0 890288. 6061514 
109. 8 05. 8 70169. 808. o 300229. 7/12. 0 900289. 6018.2 
110. 8005. 80770. 8 og. o 231|230.7 12.109 (290.005. 2 
111. 805.9 720171. 8 09. 00 32 231.712.100 920P291. 05.3 
112. 805. 9 73/772. 809. 10 33 232.712.200 93](292. 6015.3 
113. 806. 00 74/173. 809. 0 34233.712.2 9429360154 
114. 806. 00 751174.8|09.2 35/234+7]12+3|| 95 294. 6115.44 
115. 806. 1 7675.80. 2 36. 235.7112.3]] gt}:95.6115.5 
116.806. 0 77/76. 809. 30 37/236.7112-4|| 97296655 
117.806. 2 7:[177.8j09.3|} 38237.7ʃ12. 5 98j297.6]:5.6 
118. 806. 2 7978. 809.4 391238-7112.5]| gg|298.6115.6 
119.806. 300 8079. 809.4 400239. 7 12. 60500299. 6015.7 
Dep. Lat. Dif! Dep Lat. Dit! Dep. | Lat. Diſtl Dep. | Lot. 


[For 87 Degrees. 
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Tazrz II. Difference of Latitude and Departure for 4 Degrees 


(Dif Lat. Dep. Diſt Lat. pep. Piſtſ Lat. pep. Dia Lat. | Dep. big Lat. be. 

— — SER FR RA UNS: — — —— — 
1 01.000. 1 61] 60.904. 301210t20. 708. 41810180. 6012.6 241 240.416. 
202. %%. 1 b2| 61.904. 30 220(121. 708. 5 $2j1131.6[12.7 | 21241,4]16,q 
3003. 00. 2 63] 62. 804. 4 23 122.7/03.6 $31182.6j12.8]} 43 244.4016. 9 
404. ooo. 3 64 63. 8004. 5 2423.7 08.60 84/183. 6012.8 | 44\1243.41t1.9 
5|05.0j00.3|| 65] 64.804. 5 25/7124. 708.70 851134.6|12.9]| 4244.47 
6.06. ooo. 4 66] 65. 804. 6 260125. 708. 80 860185. 6613. 46/2454), 1 
7 6g. oſoo. 5 67] 66. 804.7 27]126.7|098.9]| 3/186.613.0/ 4746.4 17.4 
Sſo8S. oſoo. 6 68] 67. 804.7 é28](127. 708.9 880187. 013.1 480247. 17.3 
gſog. o — 68.8104. 80 29128. 709. 00 8gj158.5113.2]| 49/245,4/ 15, 
10|10.0/00.7|| 70] 60. Sſo4- o 300129. 709-10 00 189.8 13.2 8024940). 4 
1111. 000. 8 71 70. 8 95·00[1310130.709.10191/190. 53.325102. 4 17.7 


1212. oo. 8 72] 71. 805. 00] 32 131.7092 92¼191.5¼13.40 52/257.40.8 
1313.00. 9 73] 72.85.10 3332.79 3093/92. 8013.50 $31252.4117.6 | 
1414. 001. 0 74 73. 805. 2 34/133.709 3 941193+5[13.5]} 5425347. 
15015. [o. 00 75| 74. 8005.20 351134.7129+4|| 95/194. 5/13. 5554.47. 
16016. 00. 1 76| 75.805. 30 360135.7 09. [ 961195.5|13.7]| 56j255.4)17,8 
1717. 001. 2 77] 76. 805. 40 37136799. 97/196. 513.2 5756.47. 
18018. 001. 30 78] 77. 8005, 4 380137. 709. 60 980197. 5013.80 580257.418. 
19019. 0001. 30 79} 78. 805. 5 3938.79. 7 990198. 513.9 59.258.418. 
200200001. 4 80] 79. 8005. 6 4 0130-7 09. 802000199. 6013.9 6002 59.4018.1 
21020. 901. 5 810 80. 805. 71410140. 7/09. 80 201. 514. 
2221.90. 50 82] 81. 805. 7 42/741. 70 · 9% 02201. 514. 1 620267. 4018.; 
2322.900160 83] 82.8005. 8] 43/142. 7 [to. of 03]202.5]14.1]| 631262.4118 
2423.9 01. 7 84 83. 805. 9 44/143. 70. o 4203. 514.2 64/263. 4018.4 
2524.901785] 84. 8005. 9 45/44. 7 10. 10 0604. 514. 3 65264. 418.5; 
2625.90.80] 86] 85 8006. 00 46/45. 610. 20 06205. 514.4 660265. 418.5 
2726.9 01.9 87] 86. 806. 1 47/146. 610. 2 0% 06. 54.4 6266.48.60 
28027. 90. [ 88] 87. 806. 10 486147. 6010. 30 0806207. 514. 5 680267. 418. 
2928.90. 00 89 88. 806. 2 49148. 610. 4 o. 208. 54.6 690 268.418. 
30029. 9/02. 10 go 89.8106. 3 50149. 610. 5 100209. 54.6 70/269. 4018. 


31030. 902. 291 90. 8006. 4150150. 610. 5021110. 514. 702710270. 
320 31.902. 20 92] 91. 8006. 4 5251.60. 60 120211. 514.80 720271. 
3332.90. 3 93] 92. 8006. 5 53/152. 610. 7 130212. 5014.8 731272.; 
3433902. 4 94] 93. 806.60 54/153. 610.70 14/213. 5014.9 741273+3 
3534.90. 4 95 94. 806. 6 550154. 610. 8 150214. 55. % 751274.3 
3635.9 02. 5 96 95. 806. 7 56155. 610. 9% 166215. 5013.10 760275. 
3736.9 02. 6 97 96. 806. 8] 5756.60 9 17/216. 5615. 10 77276. 
38137.9102.7]| 98] 97.8006. 8 586157. 611. 00] 180217. 50U15.2 780277. 
3938.9 02. 7 99 98. 806. 9 59158.6 611. 1 190218. 515.3 79278. 5119-4 | 
40139 .9|02.8||100| 99. 87. of 601 59. 6011. 2 200219. 5015.3 88/279. 0.7 


| — — — — 


41040. 902.9101100. 87. otro. 611. 202210220. 5¼15. 40280280. 
42041. 902.9 020101. 807. 1 621161,6|11.3]] 22] 221.515. 50 82ʃ287.3 
43042. 903. [ o3I1O2. 807. 2 63/62. 6611.4 230 222.2¼ 15.5 830 782.3 
4443.9 03. 1 040103. 8%. 2 64]163.6]11.4]] 240223. 50(15. 60 841283.3 


45044. 903. 10 05104. 70%. 30 650(164. 611.5 25¾224. 515.7 85/284. 
46045. 9/03. 2 060105. 70%. 4 66165. 661. 6 260225. 5015.8 861285. 
4746. 903. 30 07/106. 707. 5 6766.617160 27226. 515.8 87/286. 
48047. 903. 4 080107. 70%. 5 68ʃ167. 6611.7 2822/5 15.9 880287. 
4948.9 03 4 09108. 707. 60 69168. 611.8 29228. 516.0 89288.; 
942-9 J 02-2 2-½2[ 2 160. 611. 8] 300229. 416. 0 90289. 
51050. 903.6111010. 7 7.2071 70. % 1. 92310230. 416. 102910290. 
5257.900360 12111. 70%. 8 72[171.6[22.c|| 320 231.416. 2 920291. 
5352.93. 7% 1312.70. 9 7372.62. 10 33] 2324/16. 2 93292. 3 
5453.9 03. 8 14J113.70%. 9 74/173. 6612.1 34233. 416.3942933 
5554.90 3. 8 15/114. 708. 00 75¼ 174.612. 20 35/234.4 16.495294 
5655. 903.9, 1606115. 7/08. 10 760175612. 30 360235.4 16.496295 


3 

5756. 904. 00 17/116. 708. 2 771176.6112.5 37236. 416.597 29b. 
5857.9 04. 0 18117. 708. 278177. 612.40 38237. 4016.6 98297 
5958.9 04. 1 19118. 7/08. 30 7978.62. 5 390 238.416.799.298. 
6059. 904.2 200119. 708. 4 800179. 6012. 5 400239. 416. 7 3000299 
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Dial Dep. | Lat. Dial Dep. Lat. Dig] Dep. | Lat. HDi Dep. Let. Dial Dep. 
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TABLE II. Difference of Latitude and Departure for 5 Degrees. 
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V Hen Wo Mea rs: — 11 
it lat. Dep. Diſt| Lat. «| Diſt] Lat. | Dep. Diſt Lat. | Dep | Diſt] Lat.] Dep. 
1. o oo. 1 61] 60. 8 1210120. 510.5 181 180. 318.7 2410240. 121. 0 
bree. a 62] 61.8 22121. 8010.6 32 181.3[15.8]| 42] 241.1021. 1 
3. 0.3 63] 62.8 230122. 5010.7 $31182.3|15.91| 43/242. 1021.1 
404.0 00.3 64] 63.8 24123. 510.8 84183. 3016.00 440243. 1021.2 
905. ooo. 4 6 5 64.8 25 124.010.908 80184. 3016.10 45/244. 1021.3 
bbb. oſoo. 5 66 65.7 260125. 5011.0 86185. 316.2 46(245.1021.4 
| 0 · . b 67] 66.7 27126. 511.10 87/186. 3016.30 47246. 121.5 
dos. ooo. 7 68] 67.7 28127. 5011.288187. 3016.4 480247. 121. 6 
| 909. oſoo. & 69 68.7 29128. 8011.389188. 3016.40 49248. 121.7 
1010. ooo. 9 70 69.7 20129. 511.4 00189. 3016. 5 500249. 1021.8 
Jo. o 71] 70.7 131]130.5|11.4|,191[190.3]16.6||251]250.0[21.8 
121i2,0j0I.O)| 72} 71.7 32|131.5|11.5}| 92/191. 3016.7 52[251.0j21.9 
1312.91. 10 73] 72+7 33]132+5|11.6|| 931192.3j16 .8|| 53J252. 022. o 
13.91.20 74] 93+7 341133+5|11+71]| 941193. 3116.9]| 541253.0]22.1 
15[14+9101+ 31} 75] 74+7 351134+$]!11+71] 951194+ 3]17 .Of| $51254.0[22.2 
1015.9 01.4 76| 75+7 36]135.5|11.8]| 96|195.3]17 .1}| 56255. 0022.3 
116.9001. 50 77] 76.7 371136. 5[ 11.9 9796.3 17.20 57256. 0022.4 
17.901. 6 78] 77.7 380137. 5] 12.0 98[197.2|17 .3]] 580257. 0022.4 
10 8.91.7 79] 78.7 390138. 812.10 99198.2 17.3 590258. 0022. 5 
19.91.70 Boj 79+7 400139. 512.2200199. 217.4 60/259.0122.6 
1170.9 01. 8 81] 80.7 1410140. 512. 32010200. 217. 5261260. a2. 7 
221.901. 9 $2] $1.7 20141. 512.4 020201. 217.60 620261. 0022.8 
2322.92. 0 83] 32.7 43142. 512. 4 03]202.2|17.7]| 63062. 0.22. 9 
2403.92. 1 84] 83.7 44143. 50(12. 5 04203. 217.7 64263. 0023 · o 
| 25/24+9]02.2]| $5] $4.7 451144+4|12.6]| 05]204.2[17.8]| 650264. 0023.1 
2612549102. 30 $6] 85.7 461145.4112.7]| 06205. 217.9 66265. 0023.1 
26.9%. 4 $7] 86.7 471146. 4/2. 8 07206. 218. 00 67266. 0023. 2 
28027. 902.40 88] 87.7 48147. 412.9 080207. 218.10 68267. 0023.3 
1008.90 2. 5 89] 88.7 49148. 4/13. 0 ogl208. 218.20 69/268. 0023.4 
* 69.902. 60 go] 89.7 50149. 4013. 1 10209. 218. 3 70269. 0023. 5 
310 35.9%. 7 91 90.7 151150. 413. 1002110210. 218.4027170. fz 3. 6 
3201.90. 8] 92 91.6 52151.4/13.2 12]211.218.4/ 721271.0123.7 
33032.9/02.9 [ 93] 92.6 530152. 4013.3 130212. 218. 5 73272. 0023.8 
3-90.00 94 93+6 541153+4[13-4|| 14( 213.218. 6 74ʃ273. 0023.8 
364.9003. 10 95 94.6 $5[154+4|13+5|| 151214.2118.7}| 7574.00 23.9 
35.900 . 10 96 95-6 560155. 4013.6 16]215.2118.8}} 76275. 0024. 
371;6.9103.2}| 97] $5.6 $571156.4113-7]| 17/216. 218.9 99[275-9124.1 
\ $137+9193+ 30 98 97.6 5$81157.4113+71]] 18]217.2[19.c}| 78[276.9}24.2 
3938.93. 4 gg] 98-6 59|15$.4113.8}] 191218.2119.1]| 79277. 924.3 
49.803. 5 100] 99.6 60159. 413.9 200219. 219. 10 800278. 924.4 
40. dſo3. 6 101100. 6 1610160. 414.00 z210 220. 219.2281279. 924.4 
42061. 803.7 o2{101.6 620161414. 1 220221. 219.30 820280. 924.5 JJ 
442.803. 8] 03102. 6 630162. 414.2 23}222.2119.4}| 8328 1.924. 6 
404. Soz. 8 o041103.6 64163.414.3 [ 24223. 719.50 840282.9024.7 
%- Soz. 9 05;104+6 6164 4/14. 4 250224. 119.60 $5]2$3.9124.8 
4.05. Sog. o 6105. 6 661165.4|14.4]| 26|225.1119.7]} 860284.924.9 
46. 504. 1 O06. 6 671166. 414.5 27/226. 119.7 87/28 5.902 5. 0 
faz. Sſo4. 2 0/107. 6 68167. 414.00 28]227.1|19.8]} $81286.9]25.1 
498. 804. 3 o. 6 6968.44.70 29228.1019.9 892879 25˙1 
479. 8004.4 10109. 6 70160. 414. 8 30029. 120. C 00288. 9028.2 
5030. Sſo4. 4 111110. 6 1710170. 414.9231 30. 120, 291289. 9025.3 
51.8004. 5 12J¾111.6 72017130150 32231120. 2 921290491254 
552.804. 6 13/112. 6 7372.301510 330232120. 30 93/291.9]25.5 
53. 804.7 14(113.6 7473.35. 3402331020. 4 941292-9]25.6 | 
554. 804.8 15]114.6 751174+3/15+21| 351234+2/20.4]| 951393+9|/25+7 
50653.8004.9 15[115.6 76175. 3018.30 36]235.1/20.5]} 96|294.9]25.3 
$1136.8ſog.c|| 17116. 6 770176. 3015.4 37/236. 120.6 97]295.9125.8 
957.80 5. 10 18 117.6 78177. 3015.5 38;237.1/20.7]| 93[296.9]25.9 
153.8105. 1 19118. 5 79178. 3015.60 392 8. 120.8 990297. 9b. o 
. 200119. 5 80179. 315. 7 400229. 1020.9 3000298. 926.1 
Nl Dep, lat. Dit! Dep. Did Dep. | Lat. VDitt! Dep.! Lat. Pia Dep. Lat. | 
+ [For 85 Degrees. | 
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Difference of Latitude and Departure for 6 Degrees 
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204. 9 
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21.5 
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21.9 
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246.6 
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TanLe II. Difference of Latitude and Departure for 8 Degrees, 


— 
[Dia Lat. Dep. Dif Lat. | Dep.||Dif| Lat. Dep. Din Lat. Dep. Dit Lat Dey, 
10. loo. 10 61] 60. 408. 5||1211119.8/16.8||181j179 . 20252241 238.7] 4 
2102.c[00.3)| 62] 61.408. 6 22020. 8017.00 82180. aſa 5. 3 42/239, — 
303. Co. 4 63] 62. 408.8 23121. 8017.10 83 (181.225. 5 432406 — 
404. oſoo. 6 64] 63. 408.9 24|122.8/t7 -3|| 84/782 .2 255 44/2416] 34.0 
5. 5· oſoo. 7 65 64. 409. 0 25|123.8117 4 8183.202580 452426 34.1 
605. 90. 8 66] 65. 409. 2 2601248017 · 8 86618420259 46/243 .6 ”_ 
7196.9101.0| 67] 66,4/09.3]| 27[125.8117 -7|| 87j185 .2126 .of| 47/244.6 344 
807.901. 10 68] 67. 309. 5 28[126.8|17 .8|| 881186 .2[26 .2|| 48/245 .6 14. 
69 68. 309. 60 290127. 7/18. 0 890/187. 2026. 30 492466 we 
70 60. 3009. 7 300128. 718.1 90188226. 4 col247 .6 34.3 
71] 70.3/09+9|[132j129.7|13 .2[|191]T69 .1[26.6|[251]248 ,6 34.9 
72] 71.3019. 00 320130. 718.4 920190. 1026. 521249 «6| 35,1 
73] 72.3010. 2 331131.7]13 .5]| 931191 .1126.9]| 5/2505 352 
74] 73+3]10+3]| 3401327183 941192 +1127 .of| 5428150354 
75] 74.3010. 4% 351133+7135 3] 95/9317. 10 55/252 5] 5.; 
76] 75-3]10+6|| 361134, 7118 .9]| 961194 «1127 .3/| 56/2535] 35.6 
77] 76.310. 7 3711 35+7119 2] 971495 +1127 .4\] 57/254 .5] 35.3 
78 77. 210, 9 381136.7119-2|| 981196 .1127 .6f| 58/255.5| 35.9 
79] 78.2011. 00 391137-7139-31| 991297 +1127 .7]| 59/2565] 36.1 
80 79.211. 1 | 40 138.6 19.5 200 198.1 27.80 60 257 +5] 36.2 
$1] 30.2[T1.31|141]139-6j19 .6||2011199 .c[28 .c 2611258 .5 36.3 
82 81.2011. 4 42/140. 6019 · 8 02/200 .o[28.1)} 6212595] 36.; 
83] 82.2011. 6 43/141. 6199 030201. 0028. 30 64/260 44] 36.6 
84 83.2 11.7 44 142. 6020. o 044202 . o 28 4 64/261 4 367 
85 84.217. 80 45[143.6|20 -2|| 05/203 .0j28 .5]| 65/262 .4] 369 
$6] 85. 212. 0 46144. 620. 3 060204. 0028.7 66263. 4370 
87 86.2012. 1 47/145. 6020. 5 07/205 .0128 . 8 67244372 
88] 87. 112. 2 480746. 60, 6 080205. 09. 0 68/255 «4| 37. 
89 88. 112. 4 49/147. 620, [og a207 . 029. 1 69/266 .4| 37.4 
9e 89. 1012. 50 500148. 520.9 100208. 0029. 2 7002674376 
— Sen way ; — W ans — f 
91] 90. 1/12. 7/151 149. 5/21 012111209 ,0129 .4|[271 268.4 37.7 
920 91.112. 80 520150. 5 21.2 120209 .9j29 .5|| 7212694] 37.9 
93] 92.1012. 9 531571. 5021.3 130210. 9/29 6 721270 38.0 
94] 93.1013. 10 54 (152. 521.4 140211929. 80 7412713] 38.1 
980 941/713. 20 55( 153.521.600 15]( 212.9299 75272338. 
96] 95+1]13+4\| 560154. 16/213 49139 +2} 76/273 +3] 33.4 
97] 96.173. 5 571155521 +9} 271214 49130 21} 77/274 +3| 36. 
98 97.0013. 60 58/1 56. 522.00 180215. 930. 30 78[275 +3] 35.7 
99 98.00/13. 8 59157. 522.1 190216. 930. 5 79/276 -3] 38.8 
1cof on. 0013.9 600158. 42.320212. 9030 .b|| 80/277 -*| 39.0 
101/100. C14. 10161059. 422.4221218. 930. 28102783 39.1 
O2 101. 14. 20 620160. 422.6 220219. 80309 821279 +3| 393 
o 3102. 0014. 300630161. 4 22.7] 230220. 803.008 
04103. 074. 5 64/162. 422.80 241221 ,8131.2 
05. 14. 6% 650163. 423.0 25/222 ,8|31 .3 
6 o5. 4. 80 666164. 4/2310 2602 23.8051. 5 
07106. 0014.9 67165. 423.2 27/224 .8|31.6 
o8 to. 15. o 68166. 423.4 288225 ,8131.7 
og to 7. 91520 69 0167.4 23.5 29 226.8319 
100108. 915. 30 700168. 423.7 300227. 8032. 
1110109.9 15.50 171(169.323.8[2310228 80322 
12 110.915.660 72770. 3239 32/229 «7[32 +3 
13111. 915.7 73/171.3 2410 33/230 +7|32 +4 
144112. 915.9 7472.3 24.2 341231 .7|32 . 
15113. 916.0 75/173 · 3024.30 351232 +7132 +7 
160114. 916,10 760174. 324.5 360233 . 732.9 96/293 +1} 41-2 
176115916. 30 77175. 3/24 -6|| 37/234 7/33 -0|| 97/294 -1| 4'+3 
18[116.9/16.4|| 58/176. 324.7 3802357331 98]295 +1| 41-5 
19|117.8|16.6|| 79[177, 3/24 -9|| 39/236 7|33 +31] 99/295 -2| 41-6 
200118. 816.7 806178. 325.10 40/237 +7|33 +41] 3001297 +1 41.5 
Dep. | Lat. Diſt Dep. | Lat. Diſtl Dep. | Lat. Dif! Dep. | Lat 
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Tanzre II. Difference of Latitude and Departure for ꝙ Degrees, 
| Dep. |[DiR| Lat. | Dep.]|DiR Lat. | Dep.||Di&| Lat. Dep. as Lat. De 
e WY , 11119.5]18.9]181j17$ .£]28., 4 241 238.0037. 
3 - 3 3 — = $2 — 828.5 4/239 c F 
—_— 6 _— 09.9} 23/121, 5519.2 831180 728.6 431240. 
| 152.08 2 + ah to. o 24/122. 8019.4 84J/181.7ʃ28.8 441241. 0 
| . 65 3 10. 225/123. 019.60 850182 .7]28.9 450242. 0 
| [04 9199 * £2 nut 10.30 291124,5119+7 80183 7129.10 46/243. 038 
* * 67 68.2 10. 5 27/125. 419.9 8//134.729.2 7 47244. 0 38 
| * 680 6 25 10. 6 280126. 420.6 880185.729.4 48 244-9] 
| \ » Ys 0h 6 4 10. 8 29127. 420.2 89 126.7 29.6 49;245.5% 
. + 69.1110.9 20 128.4 20. 360 90 187.7 29.7 5646. 
I = 131129. 4(20. 50197188 .7|29.91 2511247 «939 .- 
1: 4064 Ham 98 * 2 — — = 189.6 —_ 80 248.9 
— th — 11.4 33/131. 420. 80 93/190. %30. 2 53/2499 
1 3 a 11.6 341132.4|21«Ci| 94/191 .t 30. 3j| 54/250.9 
* — 4 * 11.7 35 133.3121.1 95 192 :6 30. 5 551251 915 
1 75 64 11.9] 360134. 321.30 961193.6[30.7 $012.52 9 
. _ 12.0} 371135.3]21-4j]| 971194 .6|30.8i] 5712543 .8 
9 45 9 12.2 380136. 3021.60 98195 .631.0 581254 .8 
* npdg 42 * 39 137.3021. 991196 .6031.1 59 _ 
nor] eee 
— 55 — roi = — 22.2 021199 .5]31,61i| E21258 .glar. 
— 83 8 10 13.00 43/141. 2022.4 030200. 8031.7 63/259 .2 
a 4 94 I 13.1 44[142.2[22+5|| 04]201.5|z1.9|| 64 260.8 
= 3 e 451143. 2022.7 5202.503210 65ʃ 261.7 
, 4. nf — 13. 5 40 144.2 22.8 06 20350322 661262 57 
*4 . $7} 85.913.6/½ 47/1452 23. 07/204. 032.4 85 263,7 
704. 4 88] 86. 913.80 480746.2 23.10 0802054 33-5 yi *64.7 r ' 
04.5 89 87.9113+-9]| 4947.23.30 091206 .q 32 . 7 912 5 7 42 
.6[04.7]| go] 88.14. 70 5ef148. 23. f 16%. 42.8 . — 
ay 1123+ 6j[211][205 .4[33 .0 2711267 ,7 
—_—_ 29-9 —_ = — * 121209. 4 272268. 7 
„605. o 92 90.9 4 52 1571.1 23.9 13 210,433 +3 73 269.6 2 
. 4 1 6.7 4. 152.1124+1j] 14{2I1.4133 5 74/270 .6 . 
© 3-444 $44 — 14.9 + 153. 1124+2j} 151212 44133 61751271 . 6 « 
| <Yf os <4" 15.0] 56{154.1124+4{| 161213 .3133.8]| 76j272.6143. 
O 8 g 8815.2 5711551 24. 1712143033 9177 273.6 . 
— 4 $4 38.3 15 $[156. 1124+7]] 1802153034 ˙7 7502746 . 
. 05.9 98 9 . $+J 5 1 9124. 9 19 210.3 34.3 7027566 43 6 
A EVER Lets ESA Dy 
506. 3 ro j . . Of þ 4356 143 
101 90 167 c 25. 22210218.3]34.0287] 277.8429 
E 
i 2 =o — 16. 100 63U 161.6025. 5 23220. 2034.9 35 279 +5144 +3 
, — 8 pg 16.3 bo 162.0 25.6 24j221 42136 .C * rg, . 
40. 8 25.80 2512223 .2|35.2{j| $5\281.5/44, 
. 1 = +: — A 26 223 43 = 861282 *5144 .7 
* " _— 8 671164. 9026.10 271224 +2j35.5 9870283. 44 -9 | 
ws - 5 —4 65 165.9126. 30 280225. 2035.7 880284 5045.0 | 
3 h . 17.0 690166. 926.4 29 226. 2038.8 89285 4445 +2 | 
07.8 1 108.617. 2 7067.26. 6 ARS o || 90 5 - Ty 
08.0 111 1710168.926.7 2310228 .2 30.0291 a a 
05 * — * To Ny _y = Gn x 921238 44({45 +7 
8. * 111.6 1747 731170. 927. 1 331230 .1j36 .4!| 932894458 
68.4 1 112.6 17.8] 74]171.9127+2]] 34\231+.1}36.6|| 94/290. 4/46. 0 
59. ws 11 6 18.0075 172.8 27. 4% 351232 +1136 .,8i| 95/291.4/46 1 
08.8 en ben 70173.*[27«5]| 360233. 1036,99 961292 .4j460 .3 
58.9 r5115.6 18.3 771174+8$[27+7]| 371234 +3|37 +1] 971293 +3140 «5 
300 x- 170718. c<h18.5| 72$[175.8127.8ſ] 35/235 -21|37 .2|| 9802943406 
"hu 190117. 018.60 79176. 8023.0 291236 .3{37 .4|| 99 64 i 
29.4 20118. 18.80 8677. 828. 2 400237. 0037. 5 3901290 «3/4 L 
Lid Dep.] Lat Did! Dep Lat. MDiſt Dep. Lat Diſt Nep. | Lat. Difti Dep. [ Lat. 


” 


* 9 


/ 


[For 81 Degrees, 1 


—nß— —ſ— rerenes . Ä— ˙ 7A . SR — — 


 Tanrs II. Difference of Latitude and Departure for 10 Degrees 


— — 


Dia] Lat.| Dep. [Dif Lat. | Dep. I pin Lar. Dep. Din 


o. oſoo. 261 60. 110.(121119.221.0/0181 
02.0j00.3 || 62} 61. 110. 80] 221201021. 2 82 
oz. oſoo. 5 63} 62.0010. 2321.102130 83 
03.900. 7 64] 63.0011. 1 24/22. 121. 50 84 
04-9 00. 9 65| 64. 0011.2 25123. 21.7085 
05. 901.0 66] 65. 011. 4 26124. zr. 8 86 
06.901. 2 67] 66.011. 6% 27/125. 1622.00 87 
02.901. 4 68} 67. 0011. 8 280126. 122.2088 
o8. 901. 6 69 6$.of12.0]} 29127. cz. 4 89 
o. 801. 2 70 68.92. 10 30/128. 0022. 590 


110. 801.9 71] 69.92.30 71311 29.022.791 
1211. 802. 1 72] 70.912. 5 320(130. 0022.9 92 
13112. 802.3 73} 71.9/12.7/ 330131023. 10 93 


- 
G wu oaouUw So wm 0, = 


14113. 8192.4 74} 72.9 12.8 34132. 023.20 94 
1514. 802.675 73.9113.0| 351132+9[23-41| 95 
1615.8 02.8 76| 74.813. 2 360733. 9 23.60 96 
1716.7 2.9 77] 75·8634%ã37 134.923.897 
18017703. 1 78} 76. 8013.50 381135.9]23.9]| 95 
1918.73. 3 79} 77.$113+7!| 39136. 924.1 99 
20/10. 0 f 86 28. 813.9400137. 924. 2200 
121/20. 703.6 $1] 79.8]14.0!|1411138.0]24.41201 
227. 03.8 | $2] 80. 814.2 42{1139.8]24.6}| 0: 


83] $1.7[14.4\| 431140. 824.8 03 
$4] 82.714. 60// 44ji4q1.${25.0 


04 
$85} 83.747 45/142. 8051 05 
26025. 604.5 86] 84.714. 9 460143. 8025. 30 06 
27126. 6004.7 $5] 85.7/ 15.1 47/144. 8025.50 07 
2827. (04.9 [ $8] 86.715. 30 480145725708 
20128, 6005. 0 89] 87.6015. 4 49146. 25. 8009 
30029. 505. 2 go] 88.61. 60] 500147. 726. 0 10 


o 


31139.5/05-4|| 91] 89.6|15.8\[1511148.7]126.21|211 

32031. 505 5 92] g90.6116.0|| 521149.7j26.41] 12 

33032. 505.7 93] 91.6016. 10 530/150. 726.0 13 

3433.5 95.91 94 92.6016.3 5411517 26.7 14 

35034. 5006. 1095 93.616. 5 55 152.626. 9015 

36035. 56. 2 96 94.516. 60 56j153.6]27.1j| 16 

37/36. 406. 4 97] 95. 516.80 5754.602720 27 

38037. 406. 6 98] 96. 57. 0 5801 55. 627.40 18 

39038. 406.899 97.57. 2 5/156. 627.019 

4039406. 9 100] 98. 517. 3] 60t˖ 57. 627.720 

41040. 407.1001010 9.57. 51670 58.627. 90ʃ 221 

4241.40. 3 02100. 4417.7 620159. 5028.1 22 

43042. 3007. 503101. 417.9] 630160. 528. 30 23 

44/43. 307. 6 oo. 418. 00 64/161. 528.4 24 

45044. 3197-8]! o5j103.4118.2|| 65162. 8028.60 25 

46045 3068.0 06104. 418. 4 666163. 528.8 26 

47/46. 308. 1 07105. 418.6 67164. 5029.00 27 

48047. 3008. 3 08106. 418.7 680165. 429.1 28 

49048. 3008. 5 og 10. 3018. 9 690166. 429.30 29 

C49. 2008.710108. 3019. 1 70016749. 5 3c 

15150. 2008.811109. 3019.20177/168.429.7/]231 

52051. 209.0 120110. 319.4 7269.429880 32 

1 5352.209213. 319.60 73/70. 430. 00 33 

1% 5453.29.40 141112.3}19.8\| 741171.4130.2|| 34 

IS | $515$+2129+5]| 151113. 3119.91} 75117243130 +31] 35 

1 5655. 109.7 160114. 2020. 1 70173. 3030. 5 36 

1 5756. 9.9 17/115. 2 20. 3 770174. 300˙ 37 

1 58057. 10. 1 18/16. 220. 5 780175. 3030.9 38 

1 59058. 110. 20 19/17. 220.60 70176. 331.0 39 
x 6059. 110. 4 20118. 220.8 $c[177.3/31.2] 40/236 .441 6300/2954 520 
| Piſt Dep.] Lat. | Diſt Dep. | Lat. Diſt! Dep. | Lat. VNiſtl Dep. [Lat. DDiſt Dep. | Lat. 


F; 12 


La _ For 80 Degrees 


— 


titude and Departure for 11 Degrees. 


Taze II. Difference of Ts 


1 


ul. D.. Dif] Lat. | Dep. Dig Lat. (Dep. bia Lat. | Dep. Dia Lat. | Dep. | 
looo .2|| 61] 59.9 |11.6||121j118.8}23.1 [181 [177.7 14.841 236.64. 0 
2102 ,0/00 «4 62] 60.9|11.3|| 22j119.3[23.3 [ 82 178.6 34,7 42 137546 2 | 
qlo2 .9,09.6 || 63] 61.812. 231120.7 [23.5 || 33[179.6 34.9 431238.5{ 46.4 | 
403,9 oo. 8 64 62 812.2 24127, 23.7 84 180.6 35,1 44239, | 46.6 . 
$104 +9127 +© 65] 63.812,40 25/1227 23˙9 850181.635.3 45240. 5 46.8 
606.901. 1 66] 64.8 12.6 26/123. 24.0 [86 182.6 35.5 46/241. 47.0 0 
706.9 01.3 67] 65.8 |12.8]| 2711247 [24-2 || 87 183.635.747 242.5 47.1 
7.9j01.5 || 68] 66.7 13.0 28[125.6 24.4 88184.5 35.948 243.4 47-3 5 
. 01.769 67.7132 2926.6 24.6 8985.5 36.1 49244.4 47.5 
1009. 801.970 68.7 13.4 3027.6 [24.8 Th 136.5 36.3 5024.4 47.7 | 
U 80. 1710 69.7 [13.5 |1321128.6 [25.0 ||191[187.5 [36.4 [2511246 4479 | 
121u8 8102 +3 || 724 70.7 [13,7 || 32129, 6 [25.2 || 92j138.5136.6|} 521247.41 48.1 } 
1 8/92 +5 |} 73] 77-7 [13-9 |} 3311 30-0 [25,4 1} 931t39.4 136.31} 531248.31 48.3 
1113-7192 +7 |} 74 72.6 14,1 341131-5 [25-6 || 94790 437.0 541249.34 48.5 | 
15/14 +7192 +9 || 75] 73-6 414-31] 3511 32+5 [25-8 || 951191-4 137.2 |} $5\250.3] 43,7 þ 
161157193 +1 || 76] 74.6 414-5} 361133-5 [25-9 99 [192.4 [37.4 591251.31 48.8 
19116 7103 % 77] 75-6 114-7} 3794 34-5 [26.1] 971193-4 [37-6 || 57j252.3149 0 
18/67 7103 +4} 78} 76.6 114.91} 351135-5 26.3 981194.4137-8h1 8853,20 49.2 
118.9103 .6|| 79] 77-5 [15-1] 390136, 126.5 || 99 795.338. 5g}254.2{ 49.4 } 
2019 6103 .3 || 8c} 78.5 [15.3 40[137-4 [26.7 [200 196.3 35-2 6028 5.2 40.6 ; 
21/20 .6/04.0 || 81] 79.5 [15.5 [14111334 [26.9 ſ[zo1f197.3133.4 ||261|256.2 | 49.8 | 
121.604. 2 $2] 80.5 15.6 [ 421139-4 [27.1\| 021198.3138.5 |) 622 57,2 50.0 - 
14/22 .6194 .4 || 83] $1.5115.5]]} 431140-4 [27.3] 3199.338763 88.2 50.2 } 
24/13 .6104 ,6 || $4] 82 516.0 44/141.3 27.5420. 238.9 || 64)259.1 | 50.4 þ 
25/24 +5104 .3 |} 85} 83.4 16,2 || 45[142.31]27.7 }| 05 [201.2139.1|; 65|260,7 | 50.6 | 
2615.50. 0 860 $4.4 [16.4 || 461143-3]27.9]] 061202.2139.3j| 66j:61.1} 50.8 þ 
27126 .cj05-2 [ 87] $5.4 [16.6 7144.3 [28.0 07203. 239.5 67!/262.1] 50.9 { 
187. 505. 3 [ 88 86.4 16.8 48145. 328.208 204.2 39.7 [6/263,151.1 J 
10 28.505. 5 89 87.47. 0 49/146.3 28.409 08.239.9 690 264.0 51.3 
3029. 405.7 || gc} 88.37.20 5047.2 28.6 1c1]:06 1140.7 7065.0 51.5 
1 — — — — 1 — | | —— — — — — — any —_— 
41139 .4105 .9 || g1] 89,317.45) 148,228 8ſ[211 207-1 [49.3 2711266, 517 
5261.46 .2 || 92 90.3 17.6 5249.2 [29.0 124208.1 [40.4 || 72267 51.4 | 
312.406 ,3 [93 91.3177 350.229.213 209. 140.6 730 268.0 fa. 1 
3433406. 5 94] 92.3 [17.9 5411 51,2 29.4 / 14 [210 1140.8 74/269.0 52, 3 ' 
3534.46. 7 [95 93.3 8.10 5852 129.6 15 11.0410 741269.9 52 5 
360353 06.9 || 96 94 2 18.3 568153 1129.8 16 212.041, 767.9 527 
37136 +3197 +1 |} 97] 95 218.5 571154 2130.0ff 171:13.0141.4 7771.9 52.9 
38137 -3]®7 -3 ] 98] 96.2 8.7 5155.2 130 4} 151:14.0141.6 780272.9 53.0 
3938.37. 4 99 q7.2 [13.9}} 5c[t56.11j30.31]] 19]:15.0141.8]| 791273.9 53.2 
7 4509307 .6 1098 21, 1c 5.1 30.5 20 215.9 42.0 80/2 74.8 53.4 
7 440. 20%. 8 [101 99.119.3 [10101580 30.7 [2210216 g [42.2 [2810275.3 55.6 | 
7 4241.03. 0 || o2f100,1 19.5 62 159.030.922 217.9 [42.4 $21276.8] 53.8 
7 43142 .2j08 .2 [03101 19.7 63 60, [31.1 23 218.9 42.5 821277. 54.0 | 
7 4143 ˙· 208.4 04102, 19.8 64/161,031.3 [ 24219.9 [42,7 [ 84278.84 54.2 | 
7 444 2008 6j] o5}103.1 120.0 || 65]162,0[31,5)} 25 [220.9 [42.9 |} $51279.8 54-4 
b 46/45 203.8 [of. o 20, 2 6162.9 31.7 2621.8 [43.1 886/280. | 54.6 
6 4746.10 .0 || o7J105.0 [2044 {| 671153.9 [31.9] 271222.8 143.3 |} 3-1281.7 | 54.8 | 
( 47-1009, 208106. 0 [29.6 6864.9 32.1 28 [223.8 [43.5 [ 88282.7 55.0 
6 49/43 .1j09 .z [og oO. 8 6965.9 32.229 224.6 [43.7 861283.7 | 55.1 
bl $0149 ,1109 .c 10108. 0 [21.0 70 166.0 | 32.4 30 225.8 42-9 |} 9 224.7 | 55.3 
6 51050. 1099 ,7 11109, [21.2] 711167.9 [32.6 [231 [226.7 [44.1 | 22 85.6 55.5 
605 52/51 ,c[og .g || 1209.9 21.4 720168. 32.832227. 44.3 92280.6 | 55,7 
5 5352 [10.1 13U110.9 21.6 7:1169.5 [33.0 || 33 228.7 44.5 93ʃ287.6 | 55.9 
«| 5453. C010. 3 [1401719 [21.8 || 741179.5 [33.2 j| 34 [229.7 44+6 | 941298.6}| c6,1 | 
5 5554010. 5 15]112.9 21.9 75/1718 33.435 230.7 44.895 289.6 56.3 
55 5655. 010. !] 16{113.9 {22.1 7611723 j33.6|| 395j231,7[45.0|| g6{290.5 | 56.5 | 
5 756.909 [2714.82.30 77[173-7 133-3) 371232.6]45.2|| g7\291-5| 56.7 } 
58057 911 218[115.8 [22.5], 781174.7 340 3$1233.6|45,4 9*[292.5 85.9 
59.38.9111 .31| 191116 82.722017 5.7 34.2 39 234.6456 5993.5 57.0 
be 59 . 1.4 200117.8 22.9 20 176.7 34.3 4012356 |45.8\130c|294,5 | 57.2 
| Lat bid Dep.] Lat, [DDiſt Dep. | Lat Dia] Dep. | Lat. Dit Dep. | Lat. Dial Dep. | Lat. | 
cgrces. i || 27] {For 79 Degrees, (3 


| 


Tire II. Difference of Latitude and Departure for 12 Degrees 
———_—R 


j 
Lat. 


4 aun du vw w 


118 3 
119.3 


120.3 


121.3 
122.3 
123.2 
124.2 
125.2 
126.2 
127.1 


27.0 


128,1 
129,1 
130.1 
131.1 
132. 
133.0 
134.0 
135. 
135˙9 
136. 0 


96.8 
07. 8 


SS 8 LL, 


Og . 2 
09 4 
09. 6 
09 ·8 
10 © 
10.2 
10.4 
10.6 
10.8 
11. 0 
11.2 


11.4 


— —— 


1 & © © Oe D 


| 


11.6 


[1149 
580567121 
59057 -7 123 
60458725 


Din D. Lit. 


98. x 


99.8 
400.7 


101.7 


1037 
04. 6 


sro. 


106.6 


0 6 


137-9 
138.9 
139-6 
140.8 
141.8 
142.8 


143.8 
8144.7 


1457 
146.7 


1477 
2 148,7 


14.0 
150.6 


551,6 


152 6 
£335 
154+5 


91155.5 
156.56) 


102,7 


157-5 
1584 
159.4 
100.4 


161.4 


162.3 


163.3 


164.3 
165.3 
109.3 


108.6 


109.5 
110.5 


111.5 


112.5 
113.4 
1144 
115.4 
1164 
117.4 


Did! Dep. 


167.2 
168.2 
169.2 
170.2 


5171.2 


172.1 


173-T |; 
(174.1 


175.1 


37-2 


Dig! Dep. | Lat. | 


.6 | 60.5 


ep. | Lat. Mia 


[ 


— 


23 


[tor 78 Degrees. Wl 


60.4 


60.7 | 
60 9 
61.2 
61.4 
61.6 
61.8 
62.0] 
62.2 | 
6244 | 


TELE II. Difference of Latitude and Departure for 13 Degrees 
3 . 


ö. — SETTER ; : 2 De 
| al- 1 N Lat. | Dep. Diſtſ Lat. | Dep 
= bat Lat. Dep. Did Lat. | Dep. Diſt Lat. ee ad. | [Dia] Lat. | Dep 
Dep. —— — — — 3176.4 40. 24102 34.8 54.2 
— : 716121117 [27-2 |1 / 
e 22 60.4 13.9], 22/1139 [27.4 | 8:[177.3|409 | 42 2358 — 
G0 \ 201.9 00 4 6 61 4 [14.2 23 119.8 27.7 83 178.3 41.2 53 8 54 9 
ay. © 694 954 + ood ogy 24|120.8 27.9 849-344 44237-5 | 54. 
0 5 403.9 00.9 64 62.4 ＋ : 51121,3|23.1 | 8508.34, 45038755. 
* | 194-9 [07-1 os 5+ = $ || 261122.8 |28 3 8t]\81.2 [41.5}} 45]239-7 44 
1.0 | blog. $ 01.3 66 * * 27123728 6 87/182.2 42.1 47 euer 22 
1 166.801. = 88 7-4 28124 7123.8 [ 8883.2 42.34 moe +1 
1.4 $07.8 |01.8 || 68 315.3 136. 29, 89184 242.5 [ 49242. 56.0 
10 | gjo8.8 [02.0 || 69 * . = — * 29.2 [0018 8. 142.7 [ 8042.6 56.2 
"_ e) 2.2 5 — 42 wp 6 29 5197 136.1 43.025740 50.5 
2,0 | .. 1] 69.216. : : 245.5 56,7 
— 110.702.507 E 2 187.1 43 ·˙2 $-1245+5 
2.2 . 02.7 72 7, 6.2 321128.6129.7\} 9 


| $1231.9|53-5|| 98]290.4 67.0 
56.5 13.018115. [26.5 780173 440% || 3 7 
4 4%! _ 19 * 26.8 || 79174440 239232. 9 53-8 991291.3 ma 
6 bo 58.5 13.5 20111649 [27.0 || 80/175 440.5 40,2339 | 54-0 300292 367.5 
02.4 


6 [29.9 93188, 1043.4 53]246.5 | 56.9 
2.4 13/12.7 [02.9 || 73] 71-1116.4 || 33 2 = — i$89,0 [43.6] 541247-5| 57.1 
2.6 03. 1 74] 72-1116.6}| 341130. | 245.5} 57-4 
143.603 131.5 30.4 9590.0 [439 55 
52.8 1514.6 03.40 75] 73-1 [16.9 2 * 0.6 || g96[:91.0|44-1}| 561249.4 | 57.6 
3.0 1015˙6 04.6 76 74.117.103 5 * 9792.0 443 571250.4 | 57.8 
53.2 16.603.877 75-2 [17-3] 371833 $13 $1192.9|44-5|| 5S|251.4| 58 © 
5 8] 76,0 77.5 38[134-5131-0\| 981192.9 [44+ 8.3 
3˙5 1817.5 104.0 [78 76, 4 31.3i] 99119349 [44-8] 5$9]252.4 | 58.3 
MH ESA EESSHHE SHAME KEHE 
464 2c[19,5 un Of 76.0 18. N Dy — 20101959 [45.2 ||261]254.3 | 50.7 
TT * o 04.9 82 79.9 13.4 42 138.4 31.9 1 02 — 1 = ys — of Hat 
_ 4 x 3112.2 03 . . l . 
54.5 | 23]22.4 {95.2 || 83] 80.9 [18.7 || 43 39 1 e. oa 198.8 145.9 j| 64[257.2| 59.4 
547] 120234105. 40 34) 31.8113 g | 44/1403 (32-4 0599.7 [45.1 || 65]258.2 | 59.6 
54.9 | 25]24.4 |05.6-|| 85] 82.8 [19.1 ” h 32.3 oc 20, 746.3 66.2 59.2 59.8 
55-1 | | :625,3 05.8 || 86 2 19-3 4 252 33.1 0201.7 [46.6 67]260.2 | 60.1 
'3 | 171 8 19. I = 2 , 0. 
553 1 26.3 06.1 5 * 19.8 42/144. 33.3 0202.7 [45.8 6802611 60 3 
55s | 1907.3 06.3 - 2 0 o 49]145-2 33.5 00203, [47.0 690262. 160.3 
597 29028 3 06.5 9 7 y $8 ö 12 . 6 2 11 70 263.1 60.7 
i 2 6.2133-7 j| 191204.6 [47, 
500 7029.2 06.7 [90] $7.7 20.2 5014 | KO | 
6.2 | * — — .. — — 
— | 3030.2 [07.0 || gx] 88.7 20.5 15701471 34-0 [211 15 17˙5 25 2 _ 
56.4 | þ a — 9289.5. 7 521145 10342 121200.6147.7)] 7 266.0 61. 
560 1557. 0.6 20.9 33149.134.4 13207. 547.9 730266. 4 
| | 3132-2 [07.4 || 93] 90. .6 14203, 548.1 74]267.0 | 61. 
56.8 | 1107.6]! 94] 91,6|21.1|} 54/1 50.134 7 \ 258.061 f 
—˖ enen 48.8 76468.9 64. ö 
352 Ae. 08.11] 96] 93.5 [216 560152, 35,1 160210. 5 av 2 | 
es.; 1) 97] 94.5 [21.8 || 57115360 35.3 172.4 48 8 1 
0 _ o|| 581154.0|35-5 || 18212.4 [49-0 || 78[270.9| 62.5 | 
Tm [3837-0 ]08.5 || 98] 95,5 [22.0 || 5 f 358 19]213.4 49.3 79j271.9 | 62,8 7 
5 | | 39138.0 [08.8 ||, 99] 96.5 [22.3 39 3 36.0 20/2 14.4 49.5 80/272 863 © | 
35.0 40.39. 0 109.0 of 97.4 [22.5 1 — — — 1 6 =_- 
582 pn” — 8.4 [22.7 ||161j156.9 36.2 ||221]215.3|49.7 [281ʃ273. 3˙2 1 
53.4 41/39.9 09.2 [101 98.4 og 62/157.9 36.4 22[216.3 |[49.9\| g2]274.8 634 ii 
_ 440.9 09.4 O2 99 4 o 1 63 158.8 36.7 23 217.3 $59.2 83 27548 63.7 1 i 
* 54.9 [09.7 370,43. | 6.9|| 24]218.3| 59.4 || 841279.7 | 63.9 FM 
53.9 442.9 {09 9 |] 04 IO1.3123+-4 | 64 159,8 10.9 4 3 6 q 64.1 ' 
$9-8 þ 3 10.1 05/102. 3023.6 651160.3|37-I || 251219,2 |50.6|| g5 4d — * 
59.3 4% 10.3 6103.3 123.8 || 6616.7 37.3 26/220.2 50.8 36 by 3 * 
595 : F Ay 07 [04.3 [24-1 || 67j162.7|37.6|| 279]221.2 | 51.1 87 3 5 
59.7 at's 2 ob 105-2 [24-3 | 681163.7 [37:3 | 28/222 21.30 88 281.6 47 
59 9 pg 11.6|| 0g|106.2 [24.5 || 69]164-7 [38.9 29023. El ES — 
ww (<[48.7 [11.2 || 10[107.2 [24.7 || 70 165.6 nod Bu en — —— IS | 
2.4 — — r kg 171ʃ166,0 38.5 [231022 5.152, o 2910283. 5 
1 549,711.50 111108.2 [25.0 [11711 84.565. 
500 2050.7 — 12[109.1 [25.2 || 721167.6 38.7 [ 320226. 1 — 292 — * f 
609 055 4 3 gk 25,6 || 74169 5 39.1 34/228.0 | 52.6 940/286.5 66,1 
61.2 952.6 [12.1 |} 14{111.2 25, 51160,5| 39-4 || 350229 052.9 95287.4 66.4 
61.4 5 * + 2 8 * 4 4 171.5 39.6 36 230-0 33-1 96 238.4 66.6 ( 
| 3954.0 | 12, 190113. , . , 289.4 | 66,8 
es s 2 228.3 771172 5139.8 | 37/2305 nel Be 


en — —— — ** I ws Tot 
Pit) Dep. Lat. Diſt Dep. | Lat. Di Dep. | Lat Dic Dep. | Lat. "Dit Dep. Lat. | 


[For 77 Degrees. 
-yrees: WW —* 3 | 


__ 


TasTE Il. Difference of Latitude and Departure for 14 Degree; 
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T,ouz II. Difference of Latitude and Departure for 17 Degrees: 


= 3 Dep. Dig Lat. | Dep. Din] Lat. | Dep. [Dif] Lat. bey. Dig] Lat. | Dep. 
6.4 21,0100. 30 61] 58.30(17.80[12101158.735˙·4¼181073.1 529%247/30. 80704 
6.7 21-0100, 60 62] 59.3018. 1 220116. 735.7 8274. 0053.2 42]231-4[70.7 
7.0 402.9100. 9 63] 60. 218.0 2317. 6036.0 83/175. 0053. 5 43]232-4|71.0 
7.2 63.01.20 64] 61.2 18.7 24118. 6036.20 241175.9153.8| 44j233+ 3171 +3 
7.5 904.8001. 5 65] 62.29.00 250119. 50360 8f0176.9 05417 | 45]234+3 71.6 
7.8 g. 201. 8 66) 63.19.30 260120. 5 36.8] 860177. 9 54.4% 46[235.2]71+9 
/ 


6.702. 0 67] 64.119.600 27/121. 437.10 87/778. 8 54.7 471236.2[72.1 
19.90] 28 122. 37.4 $81179.8 55. [[ 480237. 1072. 4 


8.3 7. bo. 3 63] 65.0 

8.6 408. 602. 6 69] 66.0020. 2 29123. 437. 7 89j180.7]55.2]| 49ʃ238.1072.7 
$.9 d:g.6/92 .9|| 70 66.9120. 5 3<1124.3138.of| 900181. 22. 5 5o[239.1[73.0 
9.2 10. 503.2 71] 67.9/20.8\[1311125.3]38.3]|191]182.6|55.8||2511240.0[73. 3 
9. 1. 53. 5 72] 68.802 1. 0 32126. 2038.6 92183. 656. 1 520247. 0073. 6 
9.7 un. 403. 8730 69.821. 330122. 2038. 9 93]/184. 656.4 531241.9173-9 
0.0 13.4/94+ "|| 74] 70.2]21.6\| 34/128. 1039 · 2 94185. 5056.7 54242. 974.1 
* 14.304475 71.71.90 350129. 1039.50 95/86. 557. 552438074. 4 
2 


15-3004) 76] 72.7 22.2 361130.0 39+8]| 960187. 457. 3 56/244. 3174-7 
nid. 30 5. 0 77] 73.6622. 5 37131. 0040. o g71138.4 57245. 8075. 0 


71.1 in. 205. 3 73] 74. 6/2. 80] 380132. 0040. 3 98/189. 3057.90 58/246.775˙3 

1.4 18.2105. 60 79] 75.512 3+4]] 3911325140. 60 99790. 3058.20 591247717 5-6 

1147 mig. o. 8 88/76. 623. 40 4133. 0010. 200191. 258. 5 60/248. 6078.9 

71.9 66. os. $1] 77. 523.7140134. 8041. 202010192. 2058. 8002610249. 676. 2 

72.2 64%. 82] 78.4024. 00] 420135. 8041. 5 02193. 269. 00 62/250. 576. f 
t; 


22.0/06.7]] 83] 79+-4124+ 30 43]: 36+7141.8]] 030194. 1059. 300 630251. 5076.8 
4.9 07. 0 84] 80. 3024.60 44/137. 742. 1 04195. 159. 60 64/2 52.477. 
ez. g. 5 $5] 81.302480 451138.7142,4]] 0596.59. 9 65 53.474 
24.6107. 86] 82.2025. 1 46/139. 642.7 06697. 0060. 2 662 54. 477.7 


73.0 naß. oz. 9 37] 83.2025. 4% 47/140. 643. [o 197 .9160.5 671255+3177+9 
73.9 Aab. og. 2 88] 84.125. 7 480141. 543. 20 680198. 960. 80] 68/2 56. 3078.2 
74.1 os. 5 89 85. 126. 0 142. 5043.60 09199. 8061.10 690257. 278. 5 
74-4 143.4043. 80 10]200,8|61.4|| 700258. 278.8 


74.7 v.6log.1 91] $7.0[26.6||151[144.4[44+1]|211/201.8|61,7||[271]259.1[79.1 
15.0 130.6109. 4 92| 88.0[26.9]] 521145. 3044.4 12]202.7]62.0|| 721260. 1179.4 
7542 131.6109. 6 93] 88.927. 2 53/146. 3044.7 [ 13203. 762. 3 73 261.1 79.7 . 
75˙5 1. ſog. 9 94 89.0 27. 8 54/147. 3045. 00 14/204. 6064. 60] 74/462. ISO. o 
75.8 3.10.2 95] 9, 8-80 551148-2145. 31] 18205. 662.8 78263. oſbo. 3 
76.1 P34.4[10.5]| 96] 91. 8028. 1 56149. 245. 6 16206. 563. 10 76]263.9]50.6 
76.3 1135+4110.8]| 97] 92.8028. 4] 571150. 1048.9 171207. 5 63.4|| 771264.9 80.9 
76.6 166.3 11.198] 93.728. 6 58/751. 146. 2 180208. 63. 7 780265. 8081.2 
16.9 $37+3111.4]| 99] 94.728. 9 59/152. 0046. 5 19/209. 464. 0 79/266. 8081.5 
[77-2 611.7 100] 98.6029. 2 600153. 046. 8 2002 10. 464. 30 800267. 9131.7 

77-4 | 19.22.0101 96,61[29.5||161}154.0[47.11|221 211.3064. 60281 268.7 82. 0 | 
77. 65.212.302] 975/29. 80 62 154-9147 -4|| 220212. 3 64.9 820269. 782.3 
78. 1 12.6 03] 98.5 30.1 630155. 9047.6 230 213.265. 2 83270. 6 82.6 
78. | WR.1112.9 04] 99. 450. 40 64/156. 847.9 24/214. 2065. 5 $41271.6132-9 1 
78.5 gez 20.0500. 430.7 650157. 8048.20 250215. 2065.8 85272. 5083.2 
178.8 $-0/13.4]| 06101. 431. 0 66758. 7/48. 5 261216. 1066. 10 86273. 5133-5 
$1791 (44+313+7 071102.3131.3 7159.7 48.8 271217. 66.4 87 274.4 83.8 
79.4 914. [ o8f1o3. 3031.6 680160. 49. 10 280218. 0066. 60 880275. 484.7 
79. 940.9 14. 30 09104. 231.9] 690161. 549.4 290219. 0 66.90] 89276. 4 $4.4 
Den. e 105. 2032. 2 200162. 649. 7 30[219.9]67.2 gol277 . 3134-7 | 
1130.2 | 168. 14.91] 11 106.1 32.4171 163. 5 50.862310 220. 6 67. 5 291 278.3085. 0 
6150. 5 75.20 1210. 132.7 720164. 550. 3 320221. 8067. 8 92279. 208 8.3 
6/80 3 is. $- 51} 13]108.1[33-c|| 7365.45, 6% 331222.4+168, 10 930280. 2 85.5 
6/$1.0 . 615.80 14/109. 0033. 30 74/166. 450. 9 340223. 868.40 94 281.1358 
541. 052.6116. 1 15110. 0 33-6 75 167. 2\51.2 35122447168. 7]} 95 282.11%6.1 
61e. 4% 16110. 933.9 761168. 3 51.4 36022 5. 709. 96|2g3.01%6.4 || 
51.9 „. 1711.903420 770169. 3051.7 37/226. 669. 30 97284. 0086.7 
4821 5017. [ 18012. 8034. 5 78170. 252.0 38227. 6069. 6 980285. c $7.0 
4132-4 4/1721} 19]113.8[34.5]| 79]171+2]52.3/| 39/228. 5|69.9]] 99}285.9187-3 
3182.7 47. 520 114. 7135-1 0172. 152. 60 400229. 70. 20300 286.9 $7.6 - 
—— — — ** 1— 1 — — 
» | Lat.| Ve! Lat Dial Dep. | Lat. Disc Dep .! Lat. I|Diſtl Dep. Lat. WDiR' Dep. Lat. 
egrers . | For 73 Degrees. 
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TaBLE II. Difference of Latitude and Departure for 18 Degrees, 


5 
5 
6 
2523.807785 80. 8026 
260 24.708. 0 36 81.8026 
6 
7 
7 
7 


— — —— — — — 
Dia] Lat. | Dep. Pia. Lat. Dep. bia] Lat. Dep. Dia lat. Dep. pia Lat. |, 
101. ooo. 3 61] 58.0118.8||:121]115.1137-4j[1$1[172+115549 241]229.2 | 
201. 900. 6 62] 59.0019. 2 221116.0/37.7}] 82 17310562 420230. 1 | 
3002. 900. 9 63] 59.919. 5 230117. 038. 0 33117%.0 55.50 43]231.1175, | 
43. 8001. 2 64] 50.919. 8 2401179038. 3 84/775 0056.9 44/232.0/75.4 1 
504. 801. 5 650 61.8020. 1 250118. 9038.60 850759572 45/233.0/75,9 | 
bos. 71.9 66 62. 8020. 4 266119. 8038.9 861176.9]57-5|| 46[233.976.9 
706. 7/02. 20 67} 63.720. 7 4 120.8392] 8717.867800 47% 34.9)6. 
807. 6002.5 68“ 64.721.002 121.739. 6 88178. 888. 10 48/235. 8076.8 
9.08. 602. 8 6g} 65. 621.3 29|122.7[39-9]} $91179-7153-4\| 4902 36.8076. 
roſog. 53. 1 70 66. 621.6 goj123.6140.2 _901130.7 58.7 5012378 11.1 
11110. 5/93+4||71| 6751.9 7310124. 600. 5f1911181.6159.0||2511238,7/17:6" 
12011. 43.7 72 68. 5022.2 3212550. 80 92 182.6159.3|| 52]239.7 77.9] 
13012. 404.0 23] 69.422. 00% 33/126. 5411093 183. 559.00 53/240. 678.2 [1 
1413434 · 30 74] 70. 422.9 341127-4|41-4f| 94/184. 5159-9] 54/241.6/78,; | [1 
1514. 306 · 6 75 71.323.200 351128.4/41.7)} 95/185. 40. 3 551242. 5/783 BMI: 
16015. 2004 9 76 72.3023. 50 36/1129. 3042. 0 96/186. 4 60.6 56.243.509. 
17116. 2005 · 30 77] 73. 223.8] 3/730. 302.3097 187. 360. 9 $71244+4179.4 [| 
18|17.1125-6|| 78] 74.224. 1 380131242. 6 981188.3j61.21| 5824549.) þ 
1918. 105. 9 79 75. 1024.4 39/132. 243.00 99189. 261. 5% 59 246.3 a [1 
| 20119.0 06.2 8o| 76.1124. 40j13J+114J+ 21|200[190.,2 61.8 _bo[247.3] 1 
£43 21120. obs 77 77.002 1410134.1043. 60201019. [021 261 248.2 00,9 4 
22020. 906. 8 82} 78.0025. 30 420135. 0013.9 02192. 162.4 6249.27. 5 
2321.97. 10 82] 78 925.60 43/36. 0044.2 03/193. 652.7 630250. 1081.3 a 
| 24|22.8107«4}| 841 79.912 [2 


«9[44.8]] o5j195.0163.3], 651252.0/$1.9 
400138. 804 5. obl195.9]3+7)| 66ſ 53.0082. 
47013980454 196.964 672539082. 
480140. 745.7 6806197. 864. 3. 682 54.0082. 
490141746. 0 09198. 864. 60 69}255.518z.1 
50142. 746. 30 100199. 764.9 70 56. 8083. 


27257008. 3087 82.72 
28026. 608.7 $8] 83.72 
29 27.6009 

30028. 5009 


4 

7 

O 

3 

6 — 
„0 44736. 944. 5 4194. 0f63· f 64% 51.1051.6 
3 

6 

9 

2 

5 

8 


—— — — 


3129. 509.6 97 86. 528.10 516143.6046.7 213 200.710 


$+2[[2711257.7]89,7 
32|130«4j99+9]] g2} 87. 5028.4 52144. 647.0 120201. 6 65. 0 721258.7154, 
3331.40. 2 93 88.428. 7 53145-51473) 130202. 65.80 731259.6 
3432. 30/10. 5 94] 89.429. 00 54/146. 847. 6 14203. 560. 7460.6 
| 35]33+ 3]*9+8]} 95 98. 39.4 551147-4[47+9]| 15/204. 56.4 751261.5 
3634.21. 1 g6} 91.3029. 7 561148.4[48.2}| 16|205.4/66. ;1| 75j262.5 
3735-21-40 g7] 92.2030. 0 571149. 348. 5 17206. 467 0 7763.4 
38036. 111.7 98 93.230. 30 580150. 348. 8 181207. 367. 4 780264. 
39.37.1012. 1 99 94. 130. 6 5951.29. 19/208. 3067. 7 79266. 
| 40133.0112.4||100 95.130. 90] Golt52.2149.4 | 200209. 268. 8oſ266. 3 
41039. 0012.7 [toll 96.1031.206701 53.1049. 72210210. 2068.302810 267. 
42039. /13· 0 o2| 97.0031. 5 620154. 1050. 1 22/211. 168. 6 82/68. 
43040. 913. 30 oz] 98.0031. 80 630155. 0050. 40 230 212.168. 9f 351269.1 
4441.801360 og] 98.9 32.1 64/7155. 050. 7 2413.69. 2 8470. 
4942.83.90 of 99.932. 4] 65ʃ156.9 51.0 25214. 069. 8571. 
46043. 714. 2 06/100. 8032.80] 660157. 951.3 260214. 99. 80 86027260853. 
od} 4744.701450. 833. 1 67158. 8051.5 2718.90. 8772.9 
46/45. 6014.8 [ 08/102. 733.4 680(159. 8051.9 28 216.80. $81273+9 
49/46. 615. 1 003. 733.7 69160. 752.2 29ʃz17. 870. 80 3912748 
5047-65-58 100104. 6034 2161.52.50 20/218. 7 71.1 99275805 
57048. 51580 11005. 34. 01710162. 6 52.8//2310219.7 71.42910½76.7%0 4 
520495016. 1 12106. 534.6 721163.6|53.1)| $21220.6|71.7) 92/277 7/9" BN" | 
5350. 46.4 13/107. 534.9 73/764. (5333/2216726 93 273.6, , 
54.51.4167 x4hrog.q\z5.2]! 74 165.553.8 34222. 5072.7 44799 4 
$5152+3]17-©'! 150109. 4355 751166.4)54.1]| 35223. 5/7261 951:50+5,) "ol 
5653317. 3 16110. 3035.8 766167. 454.4 36 224.4729 96.281,51 ; 4 
57547. 711. 3136-2) 771163. 3154.71} 371225-4[73-5] 97/227 5 il 
580552179 18\112,2}36.5)| 38[169.3[55.c0|! 33/226. 3073.50 951533457 | 
59156.1]18.2}} neſr13.2136.3)| 79/70. 2085.30 390227 ps goj2$2+3'3 1 


2 18.50200114. 1037. 1 8071.2 55.6: I 200 285 319%! 


Lat. Did Dep. Lat. Dial Dep. I. t. Bil Dep]! Lot 
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Tas II. Difference of Latitude and Departure for 19 Degrees. 


Lil Lat. |Dep. [Dif] Lat. | Dep. bia Lat. | Dep.[[Dig] Lat. ber. pia] Lat. | Dep 
Iso. 9 [00-9 |} 61] 57-7 [19.9 |[121/114.4 [3944 ||181]171.1| 58.9 [241]227.9 178. 5 
101.9 [00.7 || 62] 58.6 [20.2 [221153 [39.7 || $2]172.1|59.3 || 421228.3|78. 8 
0.8 [01.0 63] 59-6 [20.5 23/716. [40.0 || 83]173.0| 59.6 || 43/229.7 79. 1 
| 4103.8 [01-3 64 60.5 20.8 24/117. 2 [40-4 || 84 (774.0 59.9 [ 444230. 7 79.4 
3701.6 65] 61.5212 118.2 [40.7 [8574.9 6,4523679. 3 
| (105.7 [02.0 || 66] 62 421.5 260179. [47,0 8675.9 60.6 46/2 32.680. 1 
| 1106.6 02.3 671 63.3 21.8 270120. 141.4 $5]176.8 60.947233. 580. 4 
jor 02,6 || 63] 64 3|22.1|| 28[121.0 [41.7 f 886777612 48/234.5 [80 7 
908.5 [9249 69] 65.2 22.5 || 29112240 [42.0 || 89|178.7 |61.5 || 49/235 487.1 
1109-5 [03-3 j| 70] 66.2 [22.8 _30j122.9 [42.3 |} go[i79.6|61.9 || coſz236.4|31 4 
1110 403.6 72] 67.1 [23.1 [[131]123.9 [42.7 |[19:[180.6 |62.2 [[251[237.3 |81. 7 
\ 1:/11.3 [93-9 || 72] 68.1 [23.4 || 32[124.8 [43.0 || 920181. 562.5 5:[238.3 [32, 3 
1012.3 [24-2 || 73] 69.0 [23.8 || 33012 5.7 [43-3 |] 930(182.5 62.8 || 53]239.2 [$2.4 
13.2 [94-6 | 74] 70.0 24.1 341126.7 [43.6 || 94]183.4 [63-2 || 54/240. 182.7 
10142 [94-9 |] 75] 70.9 [24-4 || 35]127.6 [44-0 || 95 184.4 63.5 55 241.183. © 
ß 105.2 76] 71.9 24.7 || 361128.6 44.3 961853 63.8 56/242.0 8 3. 4 
[1716.2 [0545 || 77] 72.8 a5. 1 371129-5 44.6 97/186.3 64.1 57024308 3.7 
1917.0 [95-9 || 75] 73-7 [25.4 38/130. [44-9 [9808.2 64.5 5812439 84. 0 
008.0 [06-2 |} 79] 7447 [25.7 | 39]131-4 [45-3] 99 188.164.8 [ 591244,9 [34- 3 
[xc[18.9 (ob. 5 Bo 75.6 126.0 || 40j132.4 [45 © 00189. 165.1 bol245.8 $4.7 
110,9 [06.8 $1 70.6126.4 [[141]1 33-3 [4549 [201.190.065.426 1246.8 |85. 0 
120.8 0% Þ 82] 77.5 [26.7 42[134-3 [46-2 || o2[191.0|65.8 || 62]247.7 $5, 3 
2321.7 07. $3] 78.5[27.0|| 43]£35-2 [46.6 [031919 |66.1|| 63]248.7 |85. 6 
2422.7 [o. 8 f $4] 79-4 [27.4 || 44/136. 146.9 [0492.9 66.4 || 64/249.6 186. © 
E 3.6 08.10 85] 80, 427.7 [ 4801377 47-2 || 051193.8,| 66.7 652 50. 586. 3 
| 14]24.6 [08.5 1] 86] 81.3 8.0 46|138.0 [47.5 || 061194.8|67.1 || 66 251.5186, 6 
155 [08.8 || $7] $2.3 [28.3 || 47/1390 47.9 || 0711957 [67,4 || 672 52.486. 9 
[25[26.5 [09.1 || 83} 83.2 [28.7 || 43[139.9 [48.2 {| 08]196.7 |67.7 |] 68[253.4 |$7, 5 
| 29/27 09.4 || 89 84.1 29.0 || 40[140.9 [48.5 | 0g5[197.6168.1)] 692 54.387. 6 
34 09 8 900 85. 129.3 0141.3 48.810168. 568.4 700255. 387. 9 
| 125 10.191 86.0 29.6 1510142.8 [49,2 ||211]199,5 68.727102 56.2 88. 2 
30.3 10.4 92] 87.030. o | 521437 [49.5 [ 120200. 469.0 72j257.2 [88.6 
610.793] 87.9 30.3 531144 7 49 8 131201.4 [69.4 || 731258.1 88, 9 
1 11.1 94] 88.930. 6 54145,6 50. 1 14202. 369.7 742 59.189. 2 
3933-1 [11.4 || 95] 89.8 30.9 550146. 5 50.5 15/203.3 70.0 750260. 0 89. 5 
5411.7 || 96] 90.8 31.3] 561147.5 [50.8 160204. 2 [70.3 76260. 9 89. 9 
Ek 12-0 || 97] 91,7 31.6 571148.4 51.1 171205.2 [70.7 || 77j261,9 90. 2 
3 wy 12.4 || 93] 92.7 31.9 581149.4 [51.4 || 180206. 171.0 78/262.8 0. 5 
91399 [12.21] 99] 93-6 [32.2|| 591 50.3 [51.8 19207. 171.3 700263. 8 0. 8 
[4937-$[13.0 100 94.5 [32.6 || 60/1 51.3 [52.1 [2008.0 21.0 80j264.7 [g1. 2 
1 8.813.301 95.5 [32.9 [[161]152.2 [52.4 221 208.9 |[72.01|281]265.7 [g1. 5 
9213947 13-7 [02 96.4 [33.2 || 621153-2 |52.7 || 22|209.9 72-3] $21266.6 [9g1, 8 
3 14.0 03] 97.4 33·5 03115441 [53-1 |} 23]210,8|72.6}} 8326.6 9 2. 1 
4 14-3 4 98-3133-9 || 64/155-1 [53.4 || 24[211-8|72.9]} 84/268.5 [g92. 5 
. 115 A 99-3 [34-2 j| 65]156.0 153.7 [ 25(212,773.3 85269 592. 8 
5 5. 001100.2|34.5 || 66{156.9 [54.0 || 260213.7 73.6 $61270.4 93. 1 
. 05-3 | 97]101.2134-8 || 671157:9 [54.4 || 27j214-6 73.9 || 87]271.3 93. 4 
[445.4 0 08102. 135.2 68|158.8 [54.7 [ 28]215.6 74.2 88]272,3 93.8 
7 8 75 103.1355959 8 55. || 291216.5|74.6}| 89127 3-2 [94. 1 
2:3 ||_11194:0135.8 || 70j160.7 \55.4 | 3012175 [74-9 || 90j274 294. 4 
* — _ *. 36.1 171 — 7 $5-7 [2312234 {75-2 [|2g1/275-1 194. 7 
* ** 12 TOY A hs 3 50.0 32]219.3 75.5 921276.1495 1 
1511 96 3 19.873 4 56.3 33/220.3 779 9918/7 ©1984 
. 5 12 | + 37-1, 7411045 56.7 34;221.2|76.2 || 9278. o 195-7 
529 13.558) 137-4 if 751195 $ 157.0 3522.2 [76.51 951278.9,96, 2 
4 ＋ 101997 57.876 196.4 $7+3 || 30j223-1|76,8 i] 900279996 4 
698.5 17:410.6[38.1 5} 771197 3 155.6 37224177. 2 97j250.8 96. 7 
9545 18.9 [ 180111.6 38.473153 8 8 8 x 
5658 [19.2 || 2 11 i 35-4; 75 - 3 gu 351225-0 [77-5] 9+ 281.7 197.0 
© Mfg i at 4 Lage 29292 1993 92% 77-5 || 991252.7 197. 4 
5 2013.5 39.1% 88% 2 [59.6 4926.9 78.1 [300283 697.7 | 
bg. Lt. Dit! Dep. | Lat. id Dep. lat Pid Dep. Lat. HDIRL Dep. | Lat. | 


{For 71 Degrees. 


TasLz II. Difference of Latitude and Departure for 20 Degrees 


Lat. Dep. [[DiRt} Lat. | Dep. [Viſt| La: | Dep. [Diſt] Lat. Dep. Dit. Lat. Dep 
0 — 

00.9 [00.3 || 61] 57.3 [20.9 [12101137 [4.41810 0. 161.9241 226.5 82 
01.9 [o. 7 62] 58.3 cat 22[114.6 [41.7 |] 32f171,0|62.2 || 42 227.4 373 
02. 8 [% 63} 59.2 1523015642. 8372.62.64; 228.382. 
03.804 64 60. 121.9 240116. 5 [42.4 84 172.9 | 62.9 441229.3 * 
4.70 7 65] 61. 122.2 [ "5117.5 [42.8 |} 350773.8 63.345 230.2 33 
95.6 oz. 1 66] 62.0 [22 6 26|118.4 | 43-1 || 86|174.8 63.6 461[231.2 1 
2656.6 oa. 4 6 64.0122.9 || 27|119.3 43.4 $71175-7 64,0 4712321 84.5 
$107.5|02.7 || 68] 63.9 23.3 [28/120.3 43-1 |] $81176.7 64 3 48/233. 0 we 
908.5 03.1 69] 64 8 123.6 || 29j121.2 144-8 890777 6| 64.6 490234. 0 562 
1c1-9-41934|| 7c} 65.8 [23.9 3022.2 44.5 || 90178. 565. o 502 34.9 TH 
11110,3103.8}| 71] 66.7 [24 3131023. 144.8197179. 865. 3 1510235 9 $53] 
12111.3104.If} 72f 67.7 24.6 320124 0 45-1 || g21130.4 [65.7] 521-568] 36, 
1312.2 04.4 73} 68.6 125.0} 33/25. 045.5 9311381.4|66.n|| 53 237.786. 
14]13.2 [04.8 || 74] 69.5 25.3 3425.9 45 8 94/182.3 66.3 54½ 3.7 86 9 
1814.15. 1 75] 7.5 5.7350 726.9 [46.2 || g5|183.2[66.7 || 551239.6! 854 
165.0 [of. 5 76] 71.4 26.0 361127 846. 5 961184.2|67.0 || 56f240.6| $2.6 
17116.0 [05.8 i} 77] 72-4 [26.3 || 371128.7 [46.9 || g7]i85.1 | 67.4 57j241.5 87 9 
16.9 06.2 78] 73.3 26.7 380129. 47.2 980186.167.7 58024240 88.2 
17.9 [06.8 79] 74.2 7.0 391 30.6 47.5 9%/87.0 68.1 59]243-4| $8.6 
118.8 [06.8 [ 80 75,2 [27.4 {| aoj131.6 |47 9 \[:oc}137.9 [638.4 |} 60 244,3 $3.9 
19,7 [07-2 || 81] 76.127. 410132. 548.2 \|:011153.9 68.7 ||261 245˙3 89.3 
20.7 [07.5 32] 77.1280 4201 33.4 048.6 o21189.3|69.1 |} 6: 246.2 | $9.6 
21.6 0.983] 78.0 [28.4 || 4311344 [48.9 || 03]190-8 69.4 6302471 89.9 
22.6 [08.2 | 84] 78.9 [28.7 44|: 35-3492 [0401917 69.8 || 64248.1 90.3 
23.5 2.6 85 79.9 29.1 48/1736 3 49-6 || 05|192-6|70.1]} 65/249. 90.6 
24.4 |08.9 || 36] 80, 8 [29.4 [| 46[137-2 [49.9 |} 06[193.6 70. 5 66|250.0] 91.0 
25, 409.2 || 37] 81.8 [29.8 [ 47138. 7 50.3 7194.5 70.8 67 50.9 91.3 
16,3 [09.6 |} 88] 82.7 30.1 48/139. 150.5 [ o8[195.5 | 71.1 |} 68 251.8] g1,7 
[27-3 [09-9 || 89] $3.6 [30.4 || 49140. 051.0 og[196.4|71.5 || 69 252.8 | 92.0 
28 210.3 go] 84.6 [30.8 || 50/1410 51.3 ro[197.3|71.8 || 70 253.7] 92.3 
29.110.691 85.5[31.1||1541419|51.6\2111198.3 72.2 2710254. 927 
30. 110.9 92] 86.5 31.5 5242.8 52.0 [ 120199, 72.5 7212556] 93.0 
31,011.39] 82.431.853 743.8 52.3 1302.2 5.8 7302 56.5 934 
319116 94] 88.3132.1 || 541144-7 52.7 || 140201. 173.2 7467.5 94.5 
32-9 [12-0 || 95] 29.3 [32.5 || 550145, 53.0 15202. 73-51] 751258 4] 944 
33-8 |12.3| 96] 90.2 [32.8 || 56146. 6 53-4 || 16]203-0|73.9|| 761259 4944 
1134.8 1247 | 97] 91,2 133-2 [ $71147-5|53.7 || 17/203-9 |74.2|| 77]260.3| 94% 
35-7 [13.0 || 98] 02.1133.5 | 531148.5 [54.0 || 180204.9 [74.6 || 78|261.2 95.1 | 
36.613.399 93.0 35-9 | 591149-4 | 54.4 || 1905.8 74.9 79]262.2| 95.4! 
37-6 [13-7 [100] 94.0 134.2 || bo[t50.4 | 54.7 20/206.) | 75,2 || $0/263.1| 95.4; 
38.5 [14.0 j[101] 94.9[34.5 j[161151.3|55.1 [2212077 [75.6 |1231]264.1 | 96.1 
39-5 [14-4 || 02] 95.3 [34.9 |] 6211522 |55.4 || 22/208.6 75.9 82265. 96.4 
40.4 |14-7 |} 03] 96.8-[35.2 [631 53.2 55.7 230209. 6 76.3 [8326 5.9 96.8 
41.315.004 97.7135.6 || 64/1541 56.1 || 24/210. 576.6 84 266.9 97.1 
42 315.405 98.7 [35:9 |} 65|155-1|56.4 || 25121144 [57.0 || 852678975 
43-2 [15.7 || 06} 99.6 [36.3 |} 66[156.0|56.8 | 261212 4 77.3 $61268.8| 978 
44 216.1] 07/100.5136.6|} 67|156.9 57.1 271213.3|77.61| 87/269 7| 93.2 
45.1 [16.4 || oS[1or.5 [36.9 |} 68]157.9|57.5 || 28 214-3]78,0 || 88/270.6 95 5 
46.0 16.8 og|102.4 [37.3 || 6g9j158.8 5,8 2902152 [78.3 891 271.60 98.8] 
470 17.1 2 37.6 200189 758.1 3002 16. 778,7 90272, 5 E 
47-9 | 17.4 [|111/104.3 38.071160. 758. 5 2311217.1 [79.0 [29102735 945; 
43.9 [17.8|| 12[105.2 [38.3 || 72[161.6 58.8 || 32]218,0|79.3 {| 9202744999 
49,8 18.1 1106.2 138.6 |} 743[162.6 59-2 || 33j219.0|79+7 jj 931275-3 [199.3 
50.7 18.5 14/107.1139.0j| 741163 559.5 3419.9 80.0 94/2763 [1995 
51.7 |38.8 || 25]108.1 [3943 || 7511644 59-9 [ 351220,8 | 80.4 | 951277 211009 
52.6 19.2 || 16|109.0 [39.7 {| 76{165 460.2 | 36;221.8|$0.7 [ 96ſ278.2 1101.3} 
53-6 19.5 17/109.9 [40.0 || 77/166. | 60.5 370222. 781.1 g7j279.11101.0) 
54.5 19.8 || 18|110.9 [40,4 || 78/167. 3 69.9 |] 38/223.6 [81.4 || 98/280 o 10 
55-4 |20.2|| 19/111.8 [40.7 |} 791168.2 [61.2 391224.6 81.799281. 0 02.) 
56.4 20. 5 2001128 |41.0 || 800169 1061.6 40 225.5 82.1 30002819 1c 
ee ee of © Fey Fae wei dae; Sm 
Diſt Dep. Lat. Diſt Dep. Lat. Hiſt! Dep. ! Lat UDiſt Dep. | Lat, Diſtl Dep, | Lit] 


[For 70 Degrees. 


. es i —k?— ̃⅛—⁵v ³˙ ww ——_ 


Tast II. Difference of Latitude and Departure for 21 Degrees. 
Diſt Lat. | Dep. Dit] Lat. Dep. Dis Lat. | Dep. Diſt ] Lat. Dep. Dig Lat. | Dep. 
1100 9/00 -4 61] 56.9 [21.9 ||121j113.01]43 4 ſ[181 [169.0 [64.9 247/25. 86.4 
. 00 «7 || 62] 57.9 [22.2 j| 224113 9143.7 || $2 1169.9 [65.2 || 42j225.9 | $6.7 
0. 8.1 63] 58.8122.61| 2:1114,9 144-1 |} 83 [179.9]65.6 || 43j226.9| 87.1 
4 ot +4 || 64] 59.7 (22.9 || 24[115.8 144.4 || 84 [171 8 65.6 || 4427.8 87.4 
04701 A 65] 60.7 123-3]! 2516.7 [44.8 || 85 172.7 [66.3 |} 45]228.7 | 87.8 
6 02 +2 || 66] 61.6 23,7 261117.” [45.2 [ 86173 766.7 |] 46j229.7 | $8.2 
7 02 .5 || 67] 62.5 [24.0 27[118.6[45.5 || 8774.6 [57.0 || 47% 30.6 88.5 
3007.50 2.9 68] 63.5 [24.4 |] 28]119.5|459]| 88[175 5 [67.4 || 480231, 88.9 
| > 03 +2 || 69 64 4124.71) 2c 120.5 [46.289 176.5 67.7 || e9]232.5| 89.2 
100 . 302 5-3 125-111 _304121-4 [46,611 90 2.468.1 50[233,4 | 39.6 
(11110-3/03+9|} 73] 66.3 [25.4 [[131]f22.3 [47.0 [9178.3 [68.5 ||251]234.3 90. o 
| O4 +3 72) 67.2 j25.8\| 321123.3[47-3 [9279.3 68.8 [ 521235.3 | 90. 3 
04.6 73] 68.1 26.2 || 335124-2 [47-7 {| 93 [180.2 [69.2 5302 36.2 90.7 
05-0} 74; 69 1026.5 341251 48.0. 94 |181,1 j69.5 || 5402371 91.0 
05.4 || 75] 70.0 [26.9 || 351!126.1 [48.4 |] 95 [182.1 [69.9 || 551238.1]| 91.4 
05.7 || 76] 70.9 7.2 3027.0 48.7 [96 183.0 [70.2 || 56j1239.,0 | 91.8 
06. 1 77] 71.9 [27.6 3:1127.9 [49.1 97 1183.9 70,6 571239-9 | 92.1 
ob .5|| 781 72.8 [28.0 |} 38j128.9149.51] 981184.9 [71.0 || 581240.9 | 92,5 
c6.8}} 79] 73 728.3 39/129 2149-3 || 99|:35.8 [71.3 || 59/2418 | 92.8 
07 .2|| 3c| 74 7 28.7 4c[130.7 [50-2 [200 [186.7 |71.7 | 601242.7 | 93.2 
07 «5 || Si] 7569.0 4131.7 [50:5 f[2o1 [187.6 172.0 [2610243.7 | 93.5 
07 .9}| 32] 76.5 29.4 42[132-6 5.9 [ 021188.6|72 4 621244.6| 93.9 
9283] 77.5129.7 || 459133 5% 3189.5 [72.8 || 63]245.5 | 94.3 
08.6\| 84] 78.430. 1 4434.55. o4[190.4 |73-1 || 64[246.5 | 94.6 
09.0 || 85] 79.3 30.5 45/1354 452-0 || 05 [191.4735] 651247.4 | 95.0 
09 «3 || 86 80.43 30.8 || 46136.3 52.3 [06 192.3 [73.8 || 66248.3 95.3 
09 +7 || 87] 81.2 [318% || 475137-3 [52 7 || 07 [193.2 [74-2 || 671249.3 | 957 
10.0 || 38] $2.1131.5|| 481138.2 453.0 || 08|194.2 74.5682 50.2 96.1 
19.4 |] 89] 83,1 [3149 || 49}139-1153-4 |] 09]195.1 [74:49 || 69]251.1 | 96.4 
10.8 || 90 $4.0[32,3|| 50/140. 153.8 10[196.0[75-3}| 7c[252.1 | 96.8 
11 1 91 84,9 32,6 IS1}141.,0154.1112111197.0 75.6 2711253-0 | 97.1 
19-QfI1 +5 || 92} 859 33.0 [ $21141,9 [54+5 || 121]197.9 76.0 7212539 | 97.5 
11.8} 93] 86.8 33.3 531142-9 [54-3 {| 13 [198.8]76.3 || 73]254-9 | 97-8 
122 || 94] 87.7133.7}| 541 43-$]55-2 || 14 [199.8 [76.7 || 7412558 98.2 
i2-5|| 95] 88.7 34.0 55114437155-6 || 15200.7 |77-1|| 75[256.7 | 98.6 
12.9 96} 89 634.4 | 561145 7 55-9 16 201.677. 4 76|257.7 | 98.9 
13-3] 97] 90. 5 34.8 571146.6 [56.31] 17 [202.6177.8 || 771258.6 | 99-3 
13.6] 98] 91.535. 1 581147-5[56'6 || 18 203. 578.1 78{259.5 | 99-6 
14.0 99] 92.4 [35,5 || 59[143.5 [57-0 || 19 [204.4 |75.5 || 79]z260.5 [100.0 
14 31100] 93 435.8 6c1149.4 [57.3 || 20 [205.4 78 8 80 261.4100. 4 
14.7 101] 94.3 [36.2 1610150. 357.7 [221 [206.3 [79.2 [28 0262.3 00. 7 
15 12 95 336.6 6251.3 58.1 22 [207.2 [79 6 820263.3 01.1 
15.4 93] 96.2 36,9 63|152-2 58.4 23 [208.2 [79.9 || 83/2642 [101.4 
15.8 04| 97.1137.31| 64]153-1]53.8 || 24 209.18 3 84]265.1 101.8 
16. 1 os 98.1137.6\| 65154. 159. 1 25 [210.0 [80.6 $5]266,1 [7102.1 
16.5 00 99.0 [38.0 66155059526 211.0 81.0 86267.0 02. 5 
16.8] 97] 99.9 38.3 6701559 59.9 [ 27 1211.9 [31.4 || 87/267.9 102.9 
17. 2 [ 080100. 938.7 f 68/1 56.9 60.2 [28 [212 881.7 || 88268.9 [103.2 
17.6 9101.8 [39.1 690157.8 [60.6 29 [213.8 82.1 $9[269.8 [103.6 
17.9 [ 1c|102.7 [39.4 || 70188, 7 [60.9] 30 [214.7 [82,4 || 90270. [102.9 
18.3 [111103.7 39,8 71115947 (61.3 [231J215,6 82.8 [29102717 104.3 
13.6 12104. [40.1 720̃ 60.66 1.6 32 [216.6 [83.1 g21272.6 [104.7 
19.0 [ 13jr05.5 [40.5 73ʃ161.5 [62.0 33 [217,583.5 |} 931273-5 [105-0 
9.4 14/106. 5 40.9 740162. 562.4 34 1218.4 133.9 || 941274+5 [195-4 
19.7 [ 150107. 441.2 751163.4 162.7 [ 351219 484.2 950(275,405½7 
20. || 1108.3 [41.6 760164. 3 3.1 35 [220.3 84.6 96276. 3 [206.1 
20 «4 7109, 3 [41.9 || 77/765. 363.4 37 [221.2 [84.9 || 97]277,3 (106.4 
20.8 |} 18|110,2 [42.3 || 781166,2 163.8 || 38]222.2 [$5.3 || 98]278.2 [106.8 
21.3] 19/117. 142.6 790167. 164.239 [223.1 |85,7 || 991279 1107.2 
21.5 200112. 143. | 801168. 164.5 40 [224.71 [86.0 3000280. 110.5 
Lat. Di Dep. | Lat. Diſt! Dep. Lat Dia Dep. | Lat. | Diſt Dep. Lat. 
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TAE II. Difference of Latitude and Departure for 22 Degrees. 


Dia Lat. | Dep. | Diſt] Lat. Dep. pia Lit. Dey pig] Lat. Dep. Did Lat. | De 
1100,9 $00.4 || 61] 56.6 [22.9 ||121]112.2 [45.3 [[181 [167.8 [67,8 241 223.5 250 
201.9 [90.7 62] 57,5123.2|| 22[113.1 [45.7 || 82 [168.8 68.24 224.4 =, 
3102.8 of. 1 63] 58.4 [23,6|} 231114 0146.1 || 83 [169.7 68.6 43|225,3 2 
4103-7 [01-5 || 64; 59.3 [24-0 || 24j115,0 146.5 || 841170.6 68.9 44ʃ22 6.2 91 
5194-6 f 9 [65] 60.3 [24.3 25/7115.9 46,8 [85171 5 69.; 452272 615 
6105.6 102-2 || 66} 61.2 [24.7 || 26j116.2 [47.2 || 86|172.5 69.7 46228. 92.2 
7196.5 [02-6 || 67 62.1281 2711.8 47.6 875 1173.4 [70.1 || 4; 229.0 * 
8107.4 [23-0 || 68] 63.0 [25.5|| 28|118.7 [47.9 || 8874.3 7% 480229. 929 
cjo8.3 [3 4 89 64 025.8 29/719.6 48.389175 2 70.8 4902 30.9 93 
10ſog. 3 [93-7 [70 64.9 [26.2 30120. 548.790 176.2 71.2 55z 3.8 93.7 
1110.2 [04.1 75 65.8 [26.6 1310121 191 | Fr 

. . 1 O13 +3 [49-1 1[191|177.1 171.5 25102327 go; 
12011. 145 |} 721 66.8 7.0 321122.4 [49.4 || 92 [178.0 |71.9|| 52/233,7| gy 
1312.1 194-9 || 75] 67:7 [27-3] 331123-3 149-8 || 931178.9 [72.31] 531234.6| 94.8) 
141130 [05-2 || 74} 68.6 [27.7 || 3411242 50.2 9479.8 [72.7 || 54 235.5952 
15013, 05.6 || 75] 69.5 28.1 35/12 5.2 50.695 180.8 73.0 55 236.4 95.51 
1614.8 [06.0 76 70. 5 a8. 5 36j126.1 [50.9 j| 96181.7 734 56 237.4 954, 
1201 5˙8 106.4 || 77] 71.4 %8.8 37/7255, 97182. 73.8 570238.3 96 
18016. 7 [96.7 78 72.3 [29-2 || 381128,0]51.7|| 981183.6 7.2582 39.2 96.6 
1912.6 [07-1 || 79] 73-2 [29-6 || 390128.9 52.199 184.5 74.5 59/240. 10 97.0 

_2cj18.5 [27-5 || 8c} 74 2 [30.0 || 4oſ129.8 [52.4 [[200|135.4 [74.9 6004.74 
2119.5 [97-9 || 81] 75.1[30.3 |[1421]13047 [52 8 |[201 [186.4 [75.3 ||261]242,0 "97s 
2220 408.2 || $2] 76.0 [30.7 || 42]131.7 [53.2 || 02 [187.3 [75.7 || 62 242.9 | 98.1 
2321.3 [08.6 || 83] 77.0 [31.1 431132-6|53.6|} 03 [188.2 [76.0 631243.9| 98.5] 
24122.3 [99-0 || 84] 77.9 31.5 441:33-5153-9 || 04|189-1[76.4 || 641244.8] 38. 
2573.2 [09-4 || 85] 78.8 31.8 [ 451134.4 [54.3 |} 05 [190-1 [76.8] 65/245.5] gg J 
2624.1 [09.7 || $6} 79.7 [32-2 || 46j135-4 [54-7 || 06]191.0 [77.2 || 661246.6| 99.6 
2725. 0 [10.1 || 871 80.7 32, j| 471136.3|55.11| o7 [191.9 [77.5 || 67j249.6|100.0/ 
2826.0 |10.5 || 88] 81.6 33.0 48[137.2 [55.4 || 08 |192.9 [77.9 || 68 248, 5 100.4 

2926.9 [10.9 || 89] 82.5 [33-3 || 4911382 55.809 193.8 078.3 69249.4 100. 
3027.8 [11.2 90 83,4 [33-7 || 50139. 156.2 10 194.7 [78.7 \| 70250. [101.1] 

3128.7 11.5 || 91] 84,4 [34-7 [[1511140.0 [56.6 ||211[195.6 79.027102 6.3 |101,; 
32j29.7 [12.0 || 92} 85.3 [34-5 || 52[140.9|56'9 || 12|196.6 [79 4 || 7202 52.2101 
33139-6 [12.4 | 93j $6.2 34.8 53/147,9 57.3 [13 [197.5179-8 730253. 1102 
3437.5 12.7 |} 94 87.2 [35-2 [ 541142+8 [57.7 || 14 198.480 2 74254.1 102.6 

351052.313.1 || 95] 88.135,66 55/143.7 [58.115 [199.3 89.5 75/255. 0 loge 
36133-4 [13 5 || 96] 89.0 36.0 56/144, 6 58.4 16 [200.3 [80.9 || 76|255.9 [103.4 
37134+31"3-9 || 97] 89 9436-3 || 571145 6158.8 || 17 [201.2 |81.3|| 77256 8 1035 
3838.2 14.2 |} 98] 90.9 [36,7 || 58[146.5 59.2 [18 [202.1 [81.7 || 78|257.8 |1044 
3936.2 114.6 || 99] 91.837. 59[147.4 [59-6 || 19 [203.1 [82,0 || 79/2 58.7 |104.5 
40137-11150 [oo g2:7 [37-5 |]! 62j148.4 [59.9 || 20 [204.0 |82.4 || 8002 59 6 [104.9 

43[38.0[15.4 [101 93 6137-8 167149. 3 [60.3 [221 204.9 [82.8 ||281]260,5 105.3 
42138.9 [15.7 || 02] 94.6 [33.2 x * 150.2 60.7 [ 22 205. 8 83.2 [ 820261. 51056 
4339.9 [16,1 || 03] 95 538.6 63551. 1[67. 1 23 [206.7 [83.5 || 83/262.4 |106.0 
4440.8 6.5 || 04] 96.4 [39-0 || 64/152. 14614 24 [207.7 [83.9 || 84/264 3106. 
4 5141.7 [16.9 |} o5 97-4 [39-3 |} 65]153.0[61,8]] 25[208.6184.3 || $5]264.3 [106.3] 
4642.7 [17-2 || ob| 98.43 [39,7 || 66[153.9 [52.2 || 26 [209.5 84.7 || $6|265.2 107.1] 

473.6 [17.6 || 07] 99.2 40.1 | 67/154-8 [62.6 || 27 [210.5 |85.0 || 85[266.1 [107-5] 

48144-5|13 © [od 100. 140.5 6815 5.8 [62.9 || 28 [211.4 [85.4 || $8]267.0 [1079] 

49145-4 [13.4 |} og[101.1 [40-8 || 65|156.7 [63.3 || 29 |212 3|35,8 || 89268.0 108.3] 
50046 4 18,7 9102.0 412 70[157.6 63.7 © 1213, 86.2 90 268.9 108.0 

5147-3 [19.1 [1102.9 41.6 71/158,6 64.1 231214.2 86.5 ||291|269.8 [109.0 
5248.2 [19.5 || 12103. 8 42.0 72159. 5 64.4 32 |215,1 [36.9 || 92/270.7 1094 

$31/49-1 [79-9 || 13/04. 8 [42.3 || 73]160.4 [64.8 || 33 216.0 87.3 [93/2717 109.5 

54/50. 120.2 |} 14jr05.7 42.774161. 365.2 || 34|217,0187.7 || ggſ272.6[119 

$5{/51.0 [20.6 || 15j106.6143-1 || 75}162.3 [65-6|| 35|217.9 188.0 |] 95273-51195 

5657.9 21.0 [ 16j107,6 [43.5 || 761163.2 [65:9 |f 35[218.8 |88.4 || 96274-51194 

$7152 921.4 || 17j108.5 143.3 |} 77164. 166.3 37219 788.8 g7127544 [1113 

$8153-8 [21.7 || 1$jr09,4 j44 2 78[165.0 [66,7 || 38 [220.7 89.2 g|276.3 111 

5954.7 22.1 |} 190110. 3 [44-6 || 79[166.0 67. || 39 221.689. 5 9927752 112-0 
©1556 [22.5 || 2o0[111.3 [45.0 |! 30[166.9 [67.4 || 40 |222.5 89.9 300278224 

Jia pep. Lat. [Di&| Deg. | Lat. | Dil Dep. | Lat. Piſt] Dey. | Lat. Did] Dep. Er. 

380 N 0 [For 68 or 68 Degrees 


TABLE II. Di 
- iferenc 29 2 
e of Latitude and Depa 
rture for 2 
3 Degrees 


ig] bat. r 
2 at. | De ; 
| lo. go. 8 ber. ſit Lat. De . 
| 4101. 80 4 || 61j 5861/2 a 1 Dic La 
. 62, 380121. —— Di 
$192 800 57.442 Il, iſt] La 
1.2 63 202 22 4/47 + 31/18 Ss ARE r. 
463-70 1•60 6 „ 1 pk 
| $04» 6102+ ad 53.9]25+0| 23/113.2/43.1 82]167.5 «7 [1243221 .8 
| 619 51 $9 8 g 24011 10 83 168 715116 42 „8 94.1 
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e's 17.6 * 3 — a "ot 221204.4 I 281 IS 
2.3118 96. 7/42. 44757. 06 1 782259 9. 
4714 3 06 97 6 6 65 , 0 4.1 A $43 87.1 8 59 6110. 2 
* 5 „641. ' 51 6 4 206.2 3260 
ela 2] che ge acc 5% letra 
119. 4 9.4442 . 153. Is F 2 208. 0 . ; 262 0 
| relab. 01 14] 09] 100 142.20 68]1 7165.2 2 88.38 31111. 
8.99.50 3042.60 6 54.606 5. 6 7209.0 [58 263.3071 3 
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13+4/22, 11197 +714 be 162.0 * 350216. 4 941270 25 
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2101. 800. 8] 62] 56. 6025.20 2211.4 866.374,00 44] 2211 
3 01. 2 63] 57. 6025.60 231112. 4 831167. 274.4 4702220 
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9. 4 61] 54. 820.7210108. 8053.0 [18101627] 79.4 241216.6 
20.9 62] $547127.2|| 22]10947,53+5 || $21163.6] 75.8 || 42 217.5 
1.3 63/ 56.662260 23/110, 63.983764. 80.2[ 432184 
018 64 37. 5028.1 2411. 564.4 $4165.41 80.7 44 219.3 
03. 2) 65] 53.4jz8.5% 251112.4{54+d || 251166.3] 81.1 45 220.2 
326 660 59.3/28.9// 26j113«2155-2 || 86|r67.2] 81.5 46022171 
03. 1 67] 60. 229.4 214. 155.7 87/68. 1] 82.0 47/222 0 
93. , 687 61.1/29.8\! 281115.0)x6.1|| 88169.0 82.448222. 9 
93.969 62. 0030.2 29115956 6 89|169.9 82.9 |} 49/223.8 
. E- 20. 1. 2/116. 82. 90/7 8] 83.3 80224. 
248071 63.803.013 /117.757.4( 9071.7 83.7 2510225.6 
72 64.731. 6 320118. 6057.9 9272.6 84.2 52 226.5 
7 73] 63.4% 33112951583 || 931173 5} 84.% 53/227.4 
0651 74] 66.5 32 -4|| 34/120. 458.7 94/7174. 4] $5.0 || 54/228. 3 
46.6 75} 67-439 351121, 3/59.2 || 9511753] 85.5 [ 55ʃ229.2 
497-©|| 76} 68.3133 31 361122.2[59.6 | 961176-2} 35.9 56/230,1 
7.5 77; 6921338 370123. 1060. 1 9717.1 $6.4 || 57/231. 
37.9780 70 134-20 380124. 0060.5 981173,0| 86.8 [ 58(231.9 
jÞ8. 30 79] 71. 034. 6 39124. 960.9 99j178.9 | 87,2 | 59]232.8 
, ofo8., 7 ko} 21.0035. 1 40128. 8061 4 ||200[179.3 | 85.9 602 33.7114 
09.2|| 81] 72-8135. 51j141|126. 7{6 8 2010180. 7 88.121234. 1144 
09.6 82737035 420127. 6062.300218 1.6 82.6 620235. 1149 
10. 1 $3] 74.6036. 4 43/128. 862.7 03/182. 5 89.063236. 115.3 
410. 5 84/75/36. 80 44129. 463.1 04[183.4 | 89.4 || 6423.3 157 
. $11.0) 85} 76.437. 30 45, 30. 363.6 || 05/1843 89.9 | 651238.2 110.2 
41.4 $6! 77.337 ·7 46/131. 204. [0618 5.2 go.z |} 65/239.1 [116.6 
11.8 8 78.2038. 1 47/132. 1644 0786.1 90.7 6724.07 
12.30 88] 79-1038, 6 48133. 0064.9 [080187 0 91.2 68|240.9 117.9 
12.7 89 80. 0039. 00 490133. 96 5. 3 09187.8 91.6 692418 11700 
3.2 gc} $0.9 39 « $| 880134. 65.8 || 10j188.7 | 92 1 70/242 7118.4 
135 9781.8 39-9] t51)135+7 66.2 ||212]189.6 | 92.5 |[271|243.61118.8 
14.0 92] 82.740. 3 521136.6166.6 || 120190. 5 92.9 || 72/244.5|1192 
1450930 836/40. 8 531137. 5167.1 1397.493·4 73/245.4 119.7 
14.9 94] 84,541.20 54138. 47.5 1492 3} 93.8 741246.3 120 
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21. 170} 98.9 48.2 7052. 874.6 300206. 7 [100.8 |] 900260. 7 1271 
8122.401110 99.8048.7171/153.775˙0 23170207. [101.3 [29102616 [127.5 
22. 80 12100. 749. 720154. 675,4 320208. 5101.7 9226241280 
23.2 13(101. 649.5 73155. 8075 8 33ʃ209.4 [102.1 || 9363.3 128.5 
23.7 14%½02. 5050. 0% 74/1 56. 476.3 3410.3 102.6 94/264 2 128.9 
24. 0 7503. 450. 4 750157. 3076.7 [3811.2 [103.0 9502651129. 
50. 324.6 16/104. 3 50.9 76158. 27.236 12.1103. 5 96/266. 0 [129-3 
25·12½08·21˙307289˙2½2·6 321310399) 266.9 130.2 
25.4 180106. 157.7 780450. 0078.0 3802 13.9 104.3 [982 67.8 130.6, 
25.0 1907. 0052. 2 79160. 978.5 39}214.8 {104.5 |} 991268.7 [131-1 
26. 20/107. 952.60 80 161. 8078.9 40j215.7 05,2300 269.6 [131-5 
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Task II. Difference of Latitude and Departure for 27 Degrees. 


2 Dep. Did Lat. Dep. bi Lat. Dep.] Dit Lat. | Dep. Diſt Lat. 
Jie. 3 oo · 3 55 54.4027 76127107. 8,54.9 0181 161.30 82. 202410214.7 
101. 8.00.9 62] 55.2028. 10 2208.55. 4 8262.20 82.60 42|/215.6 
30.7014 63] 56. 1028.6 230109. 6658083163. 83.1 43216. 5 
403. 6/cx.8 64] 57. %29. 1 24110. 550.30 $4/163.9| 83.5 442174 
$[94+5,02+ 3 65 57-9129. 5|| 25|111.4\56.8)| $51164.8| 84.0\| 45/218, 3 
605» Jon. 7 66] 58. 8030.00 260112. 3057.20 8665.7] 84.4 460219. 2 
Nob. 203.2 07] 59.734 27/1132 57-787 166.00 84.9 47]220,3 
50%. 103. 60 68 60. 6030.9 280114. 0058. 10 880167. 80 85.40 48221. 0 
qlo8. 0/04 0 69] 61.031.329 ſ114˙9 55.6 89]168.4| 85. 8 490221. 9 
108.9 4-5 70} 62.4131 5 EU 889. g0j169.3} $6.4} soſzzz. 8 

110% 05. 0 71] 63.332.231 110.7 595 1910170. 2 80. 2572230 
1210.705472 64.23 2.7 [3211.0 59.9 g2[171.1 87.20 520224. 5 
13/11, bog. 9 73 65.003310 33 118. 5C0. 4 9372.0] 87. 6 5312254 


14%12. 566. 474 65.933. 60 3484/60. 80 9472.9 88.0 540226. 3 
1013. 406. 80 75] 66.803410 35/120. 3061.30 9514737] 88.5 55 227.2 
1614.37. 30 76] 67.734. 5 361422 2% 1,7 960174. 6 89. of 56228. 
1715.17. 7 77] 68. 635-0 37/122. 16. 2 97/175. 5 89.4 5729.0 
18010. co. 2 78] 69. 50354 38/123. 062.7 980170. 4 89.9 581229.9 
10016. 9/08. 6 79] 70. 4035.9 39 23.8803. 9977.30 90. 30 591239, $1117 
017. 8 09. 1 Sof 71. 30340024. 63. zoo. 20 90. 8 600231. 7118. 0 


1115.7 09-5 81 72. 2036.8 141 (25-0/04.Ci\|201)179.1] 91.3026 /232. 0118.5 
2219. 6010. o 821 73.103 

3 
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8 
2 4226.64.50 02080. 91.7 6202334718. 9 
2312045 10.4 $3 74+0137+7 43 127.4 64.9 03 180.9 922 63 234» 3 —_ 
241.419.984] 74.8 10 44128. 3055. 4 0481.8 92.6 64|235-2[119.9 
2922.301140 85] 7738.6 45/2926. 80 0182.7 93.0 65/236. 20. 3 
163.211 8] 86] 76. 6039. 0 46/130. 1066. 31] 6183. 5 93. 5 660237. 0120. 8 
1724.12.30 85} 77.5139-5|| 4731.7 07)184.4] 94+ 67237.9 12.20 
2824.9 12.7 88] 78. 4040. 00 4831. 967. 208018 5. 30 94.40 680238. 80121. 
29/258 13. 289 79. 300.4 4932. 8067 bl] 09186. 20 94.9 6902397122. 
40/26, 7113.6 gc] 80. 240.9 5oſ133+7108. 10 10{187.1] g5.31] 700240. 6 


_ — — — — — 


122.6 
317.6141090 81.141.301 51/134. 5/68. 602110188. 95. 802710241. 523. | 
32/28. 514.0 g2} 82.cj41.8 521135+-4j09.0|| 1288.9 96.2 72[242+4[123. 


33129+4[15-0|] 9 82.9042. 2 53/130. 3069. 5 131189.8] 96.7 73/24 3+21123+9 
430.3015 4% 94] $3-3142.7(| 54[137+2159.9]} 1490.7 972 14/244+-11124.4 
3531.215995] $4+6[43»1j| 55[135-2170.4}| r5|191.6| 97.6 751245+01124, 
36.32.1016. 30 960 85. 543.6 561390470. 80 160192. 5 98. 10 760245˙.9125.3 
37133-0110. 80 97 86.444. 0 57139-9077. 30 17193. 30 98.5 77246. 80125. 
3833.97.30 98] 87.344. 5 5840. 871.7 1894.2 99.00 58/1247 +7 126.2 


18.2 100] 89. 145.4 60142. %. 6% 200196. 0 99.9] 89/240. 527.1 


* 30. 018.6001 90. 0045.9 [1670143507310] 22 796.9100. „28 7ʃ250. 40127 
42374/1910 02| 90.940. 3 627144.3½73 . 5 220197. 8100. 8] 82[251. 3028. 
43133. 3019. 5 03] 91.8046. 80 6345274. 0 2398.710120 830252201285 
439,20. 00 04] 92.747. 20 64/140. 174. 50 2499.610840 253. 0128.9 
45 40. 10. 4% 05 93.647. 7 6547. 0½4. 9 25200. 5102. 2 8 8253.911294 
441. oſzo. 9 06 94.448. 10 6647.9 75.40] 260201. 4/102. 60 $61254-$|129.8 


| #7/41+9]21, 3 07 95-3/48.6|| 670148. 875.8 27202. 3103. 1 87/255. 7130.3 
442.8021. 0 o$] 96.2 49.00 680749. 28.7 28/203, 1103. 5 886256. 6 131 


| $9/43+7]22.2]] 09] 97.1049. f 69/150. 676. 7 29204. o tog. o 891257 5031.2 
A. gz. 210 95.0049. gf} 70151. 577.21 30/04. 104. 4 90288. 4131.7 


1524/77. 00231205. 104.929 0259. 301321 
153.3078. 1 320206. 7[t0f. 3 920260. 2132.6 
3541/78. 50 331207. 660. 8 932611 133-0] 

155-0[79.0]| 340208. 5106. 2 940262. 0133. 5 
55979. 5 35/209. 4106. 95262. 8133.9 
156.879.9// 360210. 3107. 1 960263.7134.4 
157.760. 4// 371211.21107.6j| 97264. (0134. $. 
158.6080. 80 38/212.1}108.1]| g$j265-5}135. 3 
159. 5131.3} 39/212.9 108. 5 9g9!265.4]135+7 
160. 481.7 400213. 8109. C 3000267. 3136.2 
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T3Lz II. Difference of Latitude and Departure for 28 Degree, 7. 


1 ö — — 
100. 9 00. 5 Gr] 53.9 28.6 127106. 856.801810159. 8] 85.00 24/212. 
2 01.8 90.9 62] 5472912202757. 30 8260.7 85.4 420213. 


302. 6001. 4 63) 55.6/29.6'] 23/108. 657.7830161. 60 $5.9] 43/214. 
403. 5/01. 9 af 56. 50 30. 00 230109. 5058.2 84162. 5 86.4 44/215. 


5/04+410Z + 3065 57.4130 «5,| 250119. 458.7 850163. 4 86.9 45/216,; 
6% 5. 3002. 8 66 58. 3 31.0 2611. 3}59.2}]| 861164.2] 87.30 4615.2 
7106. 203.30 67] 59.2 31.5 27J/112. 159.60 3765.1 37.80 471218. 
80). 103. 8] 65] 60. 03.9 288113. 000. 1 88 166.0 88.300 48/219.c 
9/97.9104+ 31] 69} 60. 932.4 29/113. 60. 60 8901669 88.7 49219. 
10008. 8004. 7 70  6r.8132.9 3001 14.8 61.0 90 167.8] $9.2 5$01220,? 


11009. 7 % 714 62.7133-3131}i15.7]6t.5)1911168.7] 89.7|2511221,6 
12 10. 605. 60 72 63.6033. 800 32116. % . 00 92[169.5] 90. 1 520222. 
1311.5 06. 2 73 64.5343 3? 117.4 62.4 971170.4 90. 6 LK 223.4 
1412. 4/06. 6 74; 65.3134-7]} 341118.3}62.9]| 9411713] 91.10 540224. 
15013. 20%. 0 75] 66.2135.2]| 35 119.203. 495722 91.60 556225. 
1614. 1007. 76| 67. 1035.7 366120. 163.9 966173. 1] 92.0 5226.0 
17118. 8. of 77 68. 0036. 2 37]. 064. 30 97/74. 00 92. 5 571226, 
18016. 908. 5 78} 68. 936.60 3812.906480 9874.93. 5822). 
1916.88. 9 79 69.803710 39/122. 765. 3 9975.7 93.4% Feſz zs., 
20017. 00. 4 8c o. 637. 6% 4% 23. 6066. 70017. 6 9. 0 boſz29.6 


21018. 509.9 81] 71.50 38.00f410124. 5066. 22010177. 5] 94. 4/2002 30. 5 
2219. 4/10. 30 92 72.438. 5 420125. 460.7 2178.4] 94.8 620231. 
27120 (15(8 83 73-3]39»c|| 43026. 306. % 0379.2 95.5] 670237. 
2421.2 11.3 84} 74. 2039.4 44/27. 2067 bf 04180. 1 95. 6423315 
25\22.31|11 7j| 85] 75. 1039.90 4828. 0[68. 1 056187. 96.2 6234.0 
26623. 0012. 2 86 75 9/40. 4 46028. 968. 5 6181.9 96.7 661234.c 
2723.801278 76. 840. 80 47129. 806% % 7182.80 97.20 6735.8 
28 24.713. 1 880 77.741. 30 48/130. 769. 508183. 97. 7 680236. 
29 5613.6 39 78.6041. 80] 49131. 6070. 0 C9184. 5 98. 1 6ojz37.5 
1002 b. 5 14. 1 gc| 79. 542. A 5c 32. 5/70. 4 1018 5. 4 98. 6 70j238.4 


— — 


3727.414691 80. 442.7151033. 370.0110186. 30 99102710239. 
3228.31. 0 92} 81.2432 523427140 12 187.299. 5 720240. 2 
33029115. 5 93] 82.43. 7 5135.71.80 13058. 1. f 730241. 
3430. 0016.0 ga} 83.0044. 1 54% 35. %. 30 14% 89. 0100. 5 740241. 9 
3530.9 16.4 95} 83.944. 6 5536.9 72.8 1589. 80100. 9 7042.8 
36|31-8|16.5!| 96 84.8045. 0 56137. 773.2 16790. 701. 4 760243. 
373227. 97 85.746. 5 538.6737 1791.60. 9 77j244+611:0, 
38033617. 8098] 86. 5040. 00 58/139. 574.2018192. 5102.40 780245˙5 
393475018. 3 99} 873/46. ff 5640. 44.6 19/1934 02. 80 79/46. 
4035. 318. oc 8. 37. c bc. 3028. 1 20/194. 2103. 30 890422 
41036219. 210% 89.2047. 4/161U142. 275.00 z21019 5891003. 8028 024% 
42 37.1019. 7 02 90. 147.9 626143. 0 76.1 22196. 0104. 2 8202490 
4338. 00% 0. 20 03] 90. 9048.4 63043. 976. 5 2396. 9104. $31249-0 
4438.9 20.7 oa 91.8048. 8 6444.87. 0 24/197. 8/105. 20 84125040 
4539.71.10 05 92.749.300 6545.7 7.5 2598.70.60 850257. 
46040. 6021.6 06} 43. 6049. 8] 66146. 677.9 2699. 60106. 10 8602525 
4741.52. 1 07] 94. 50. 20 6747. 578.4 27. 4 106.61] 872534 
48¼42.4/22. 5 off 95. 450. 68048. 378.9] 280201. 310%. 00 88/254 
49043. 323. [ce 96. 2051.2 6149.2. 3 29/02. 20%. 5 892555 
4-2 23. [ 1c| 07. 11 6 20%. 1179.81 33.08.0009 266. 10 


51045• 023.9111 98.0}52.1]|171}- 51.0080. 302310204. 08. 502902870053 
5204 5.924.412 98.9052. 6 7205 9080. 80 3a 204. 9008.9 920257 ˙8 
53040. 8024.9 13] 99.8053. 10 730152.808 1.2 3305. 709.4 93088.) 
5447. 7/25. 4 14/00. 733. 7411536 81.7 2406.6 109.9 94 259.6 4 
55048. 62 5. 80] 150101. 5584.0 75} 54. 582.20 35207. 511. 30 95605 
5649.4 26.3 16002. 4/54. 507655. 482. 36208. 410. 80 96 260˙4 
9 50. 326.8 17 103. 3064.9 771156. 383. 1 37/209, 3111. 3j} 97 261] 
g 58057. 227. 2 180104. 205 5. 4 780157. 208 3.6% 38,210. 211.7 98062. 
| 5952.17.70 19}105.1]55.9)| 7958.108400 3911.001122 9963455 
6053. 0028.2 20/106. 0056. 300 8058.9 84. 5 400212. 9 112.7300 264%. 
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. t. Dep, at 
| Dep. | Diſt | Lat. | Dep. | Dia — * \ 
8 Dial] Lat. FOE | 10.8 116.8 i 
- | pep. Noi Lat. — 181 158.3 87 FE 241 deer, 117.3 2 | | 
Dy, eee 20.6 121 105.8 58.7 | 21159 ,2 88.2 pon at 117. ol 11 
567 524029. 2106759. 60. 88.70 43 118 3 | 
99.9109» 5 4.230.100 2 6 9.6 8311 30.2 441213. 4 i 
1. . 70. 0 62 5 130. 5 23/107, ye 840160. 9 89 451214. 34118; 8 | 
11113, .o. 5 63 8 31.0 24/108. 5 68.6 Z - 46/215.2[119. 3] ö 
50114. 03.81. 9 64 + 31.50 25 <9. 61.11] $6 162.7] 90, 47 216.4119. 7) a 
n. 2.44% 6805 e Pots apps > 2 . . 1 
11 (65.2129 67 73.6 325 18 18. " ” > ty 49]217.84120, 7] 
115.5 6. 103.4 35-O|| 28/111. 89|165.3 x olz21$. 7 12) . 2 ' 
10 . 68] 59.5 9 112.8062. 5 652 92105 ä 
1 7. oſoz. 561 29 9011 . 0 3 © 
$107 · O | 60. 35 «7162.0 , 19.5 
{Us 4.54.25 52.14.4137 2 92 * 3 * 09%. 122. 7 W 
1117, .es 31) 71] 62, 15. 464 8.8 93. 1 f 
mn D E 9 1 | 
10. l 63. 135* 2 65.0 5 55 1. 14 
118 l 4006. 3 73 41117 170. 51 94 | 124-74 | 
46.8 74 2 19.9. % 171.4} 95.0 5263. 88-2 ; 
19 2 78] 66.5136.8 pod 154 8 6 1p 9 , 1 
119. 0107 » . 37 8 173 2 226.012 
1620. rt 7 - — 38 —_— = 174.0 — 2 227.4126. = ! 
120,9 708.7 y 8.3 39/21. 6%. 001124. 9 — 8. 30126. by! 
oy B. 797 9-1 68.3 E. 897-40 618.3 — of 
, P * — — * * 1 . / 0 v 
bu. er IT 3 elves. eee 40s 98.4 631230 gl128.0| 
oy ab 10.7 32] 71.7 — 125.169.303 178.498. 9 0040-9 128.5 
8. ufig. 210.7 $4] 72.6040. 43 125.969. 8 04 99.465231 2 
| hd 10.111. 2 40.7 44 4 0517793 66/2 32.6129. : 
1129, 1 11. 6 84 73+5 152 45 126.8 det 061180. 99.9 al. „5112945 J 
[123.8 Wet 12.10 $5} 74.3 pop 461127.7}70.8 07]181,0j100,4 1 129.9 
| !24, x 907 12.61} $6 9 47/128. 6 I o8|181.9 oo 6 235. 311304 4 
1124.4 ö 13.1 87 76.1] 2.7 48 129.4 71. © 132.8j101.3 9 6.1 130. 9 ; 
1125, 1 13.6 88 . 49 130. 3 NE — 183.7101. 8 70 alle . 
4125, 1 $4 LY 89 77 131.272. N 131.4 
e 90] eee 2 8g. es. 265.011. 
1265-8 1 I" . 4$eTi151[132+1173 .2, 95 185.4102. 72 A. 28 
a 1127.15. 91 8 e 131186. 3103.3 73 — 132.8 
127. Eh dic. 5 92 1 53 133-8 4 N 14 187.2 103.7 74 2490.5 133+ 3 
1197+} [3 8.9 16.0 93 * $41134+7 2 15 188.0 104.2 45 241.4133. 8 
E 88 rr 18.0.6 1028.9. 242.3034300 
ab. £ 9.67. g5 4 op 566136.4½75 17189. 80105. 72 243-1]134-3| 
(129.1 Bia 8917.5 96 bor” 0 57 137.3761 18 190.7 105.7 7 x 01135 + 3h 
1179 [3 2 17-9] 97] 84.8 5 58138. 276 a 1991.510620 79 *. 2 
11:0.1 1 Co 13.4] 98 8 * 59 139.1 77 * Hh 192.4 106.7 RE 
. y | 1 18. 9 99 86. 455 60 39 » 139-9177 - ee e 107.1 281 * 126. 
1310 47 100 87. A0 140.87. 221(1ĩ93• 61] 324246. 613 * N 
9.0 19. o — — : 161 140. / | » 2 107. 4 137.20 
1.3 —— 9101 88.349 -© Tn 141.778. 5 ras 4 vor 108.0 83 * 127.7 8 
131, [41 35 919 4 _ 89.2049 4 6 142.6790 23 — 0 108.6 84 248.4 138 2 
71 20. i . I . 
* + 8 8} 03 2 1 ba 143-4 * a 196. 88-5 50 — * 138.7 
113244 +: WAH „304 91. 144.3080. 7. log. | 011391] 
a. o5| 91.8 * 4 . 1 — 100. 87 135 ä 
133. 1 ob| 92.751 671146. 131.0 4100. 5 80140. 1}. 
2 728 94.569] e 2 2 8272425 
| 134+] 4 o? 94. *3) 147. STIs I.2 111. 5 ee gw: 
a 042.003. 3 2.80] 69 9201.2. pou Frog ee 
l:35 WM 812.925.3195 r NR ITT: 24 440 
| KH 11.7 24.2 — 9 — 1. 174 149 6182.9 1 202.9112. 6 | wm 255.3 einn 
R RN 7111 97-115 250.4834 203.113.093 11142. 50 
130. . 2 12 988047 151·383.9 = 204.7|113.49 N 143.8 
113741 (Wy *4 13) 98.8054. 152.2(34.4\| 3 0545111349 1 143.5 
e 12] 99.955. . 35105-5113 Epo 
* 6 95 48.1 26.7 15 100. 6 " 25 76 1539 352 — 207.3 114.9 2 260.6 144.5 
139, 99449. 0 27.10 10001. 5 26 7 771154. 8085. 8 208.215.409 6 • 145.0 
139, 27.6 17102. 3500. 8155.7 $6.3 3 209.0115999 145˙4 
* 5.5 38] 13 lle 4 r56.6]86.8)) 39 209.9 116.4362. 4114 
20. 0 . * FS 7 7 0 4 7 — 
* 408.6019104 4 1 e Lat. {Dit} Dep. | Lat. 
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Fanre II. Difference of Latitude and Departure for 30 Degrees, 

—U. . 

Diſt] Lat. | Dep. Diſt Lat. | Dep. Diſt Lat. [Dep. Dig Lat. Dep. | Diſt} Lat, Dey, 
1190. 9j02+5|| 610 52.8|30.5||1211104.${60.5||181]156.7 90. 5 241/208. 5120 
201.701. 0 62} 53.731. 00 22 105. 761.00 8257.6 91.00 420209. 60121. 
32.601. 5 63} 84.631. 5 23106. 561.5 83158. 5 91.5% 430270. 4121. 
4193+ 5192-0] 64] 55˙ 432.0 24/10 . 462. 8459.30 92.0 440217. Jin. 
5194+ 32.5 65} 56. 332.5 25/108. 3062.5 $5{160.2 92.500 45/212. 2122 
605. 203. 66} 57. 2033-2609. 163.0 860161. 93.8 46 213.0123, 
72%. 103. 5 67] 58. 033. 5 27/110. 063.5 87|161.9 93+5|| 4713. uz. 
806.904. 0 68] 58.9034. 0 280110. 8064.0 880162. 8 94. 0 48/214. lil. 
97. S4. 5 6g} 59. 8034.5 2977.64. 5 89 163.7 94.5 49ʃ215.6 124.3 
1oſoS. 05. 0 70 60. 6035. o 30 112.6065. 0 90164 5 2. 5o[216. gin. 

99.555 7161.035513 1113.465519 (165.4 95.5]|z51 217.455 
12110. 406. 0 72] 62.436. 00 320114. 3066.0 92/766. 30 96.00 520218. 2126, 
13011. 306.5 73] 63.236. 5 33/115.2 66.5 93/767. 96.5 532191126. 
1412. 107. 0 74] 64.1037. 0 34/116. 0%. 0 940168. 00 97.0 5420.02 

13. oſoꝛ · 5 75] 65.037. 50 35]1116.9]67.5|| 950168. 9 9350 550220. u.; 

613.908. 0 76 15 38. 00 360112. 8068.0 96169. 7 98.0 56221. 7/128. 
5 77] 66.738. 5 37/7118. 6068. 5 97170. 6 98. 0 55/222. 6t28.; 

15. 609. 0 78] 67. 5039.0 380119. 569. 980171. 5 99. 0 580223. 4129.0 

16. 59.50 79] 68.439. 5 39120. 4069.5 99 172.3099. 50 59/224. 312g. 

12. 1. 80 69. 304.0 400121. 2570. 0200773. 2 100. os 600226. 20130, 0 

18. 210, 5 $1] 70. 1040. 51410122. 10. 5 0174.1 100. 5 267226.0,130. 

19.11.00 82} 77. 041. o 42123. %. 0 20174. 9101. 6 62 226.9131. 

19.90/17. 5 83] 71.9041. 43123. 877.5 03/[175.8 101. 0 630227. 8131. 

20. 8012. 0 84] 72.742. 00 440124. 7%. 0 040776. 702. 0 64228. 60132.0 

21.712. 5 85] 73.6042. 5 450125. 672. 5 05177. 5 102. 5 65/229. 5132. 

22.50/73: 86 74.543 · 0 46/126. 4½73. Oo 178. 403. 0 66ʃ230.4 133.9 

23413-5087 753435 4727.33.81 071179. 3 103. 50 67231.2ʃ133. 

24.214. 0 BS} 76. 2044. 480128. 274.0 080180. 1104. 0 68 232.1134. 0 

25.114. 5 8g] 77.104. 5 490129. 0½%4. 5 0918 1. 0104. 5 692 33.0134. 

26. 015. 0 gof 77.9045 · Of 5c[129 975.0 10 181˙9 105.0] 700233. 8135.8 

26.815.591 78.8145-5|[151[130.8[75.5||2111182.7 og. 5 710554. 0 
3227. 7/16. of 92 79.7046. 0 52(131.776.0 12 183.6706. 0 72235. 6736.8 
33128. 6016. 5 93] 80. 5046. 5 53132. 5/76. 5 130784. 5 106. 5 731236. 40136. 

| 34129-4117 · 0 94] 81.447 · 0 54 133.477. 0 140185. 310. % 7437.301376 
35139+3]17+5S|} 95] 82.347. 80 5534.77. 5 150186. 210%. 7538.201378 
3631.201800 95] 83. 1048.0 56135178. 0 160187. 1108. 0 76239. o 138.9 
37/32. 0018. 5 97] 84. 0048. 5 57/736. 078. 5 17/187. 9108. 50 771239. 9 138.5 
3832.99. 0 980 84.9049 · 0 580136. 879. 0 180188. 8 109. 0 78240. 7139.0 
593380195 99] 85.7495 597377795 19189. 7/109. || 79 41.60135.- 
4034-60. [100 86. 6050. 60138. 6080. 2008.0 80242. 6140. 0 

4435.505510 87.5150 +5[[161[139.4|80.51/221|191.4|110. 5[|28 1/243. 3040. 

4236. 4/27. 0 oa] 88.35 1.00 620140. 3081.0 22 192.3111. 00 820244. 2141.0 
436721. 5 03] 89.2515 630141208 1.5 230193. 1011. 8 8345.10. 
43/58. 1022. 0 og] 90,1152 .0|} 64/142. 0082.0 240194. 00112. c 84/245. 9142.0 
1539•9 22.5% 05} 90.9525 6142. 982.5 25/194.9]112. 5} 85/2406. 8142. 

4639. 8023. 06 91.855 6643.808300 26 195.7113. 00 86247. 71143 
74072355 07 927/5350 67144. 6083.5 27/96. 606113. 50 87/248. 0143.5 
48041. 5 4-0] 8 93.554 680745. 584.00 28]197.4|114.c|| 88 249410 
49/424 24.509 94.4545 69/7146.484. 5 29198. 3114.5 89250. 301445 

8042.3 10 95+3155 :Of| 70]147+21$5.0] 300100. 115. 0 90281414 
5442255111 9615586170148. 7]85. 52310200. 0115,50 291½252.00145.¼5 
5 45. oſ26. 0 12 97. 0056. % 720149. 0088. / 320200. 9 110. C a2\252.9)146.0 
8345.96. 5 13] 97.9565 730149. 886. 5 [ 330 201.8116. 94/253.7/146-; 
544. / 27. 0 14] 98.757. 0 740150. 787. 0 340 02. 60117. C0 9454.6 147.0 
547.027. 5/ 15} 99.657 5. 75/151. 60687. 5 350203. 5117. 986255.50147⸗5 
55/48. 828. 00 100100. 5 58 0 760152. 4688.0 360 204.4/118. 00/96 256, 5/145.0 

$7149-4[28.5|| 17jto1.3}5$.5] 771153.3138.5 371205. 2 118.057.148. 

5850. 229. 00 180/102. 259. 0 780154. 7189. 0 3806206. 16119. |; 9*;255. 1149-6 

561.29. 19/03. 159 5 | 79/155. 089. 5 39/07. (119. 09/2 53-91149-3 

6. 52. 0[30.0, 20 103. 9/60 80155290. o | 405207 .$j120.C 2 

Iu Dep.! Lat. Dia Dep. | Lat. did Dep. | Lot. Did Dep. 1 Lat. Di Dep. Lit. 
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een Tuts II. Difference of Latitude and Departure for 31 Degrees 


al Lat. Dep: Diſt| Lat. bey. Diſt] Lat. | Dep. Diſtſ Lat. | Dep, Diſtſ Lat. | Dep, 1 
— — — — * £ * mia 4 | 
110+ 9190+ 5 61 0243 31 „460121 103.7 62.3 181 1551 932 241 106. f 124.1 , l 
101. 701.0 62] 331319 22 104. 6062.8 820156. o 937% 42/0. 424. f 
162.601. 5 63] 54-0/32 +41} 231054330 83015680942 43/208, 3)a25.1 * 
434% 64 54.8 33J»Ol| 24 106.3 63-9 841577 94.8 44209. 1125 . 14 
464. l. 6 65} 55733 · 50 2510 · 24-4 85% 58.5 95.3 45/210.0/126.2 Ki 

05. 13. 1 66 56.6034. 00 260108. 0064.9 86 199-4 95˙80 460210. 8126. 4 

b 
9 


65.63. & 67] 57434. 5 27/108. 8065. 4 8776. 3 96. 3 4711.27. lj 


o6.9104+1j| 68] $3. 3}35+0f| 28]109+7j65.9]| 880767. 10 96. 8 45/213, [12707 = |. 
07.7104 6 69] 89.103550 29110. 6666.4 8962.0 97.3 49|213.4/1 23 .2 1 
08. lo 5. 2 70 60 0036. 10 30011. 42-0 900462. 8092.9 500214.30128.8 


700.40 . 7 71] 60. 8036.310112. 3007. 51910163.7 98.45/15. 1429.3 
110. 3100 .2}| 72 61.7371 3211131 68.0) 920164. 5 98.9% 5 [216.0 29.3 1 
1. los. 73] 62.6037. 330114. 068. 5 93/165.4] 99.4 | 53122681430, 3 14. 

1012. 007. 20 74 63.438. 1 340114˙8 69.00 941166.3] 99.9 54 217.7130. 8 WM 
12.9107-7]] 75] 64. 3038.6 35j115-7169-5|| 95/167. 1100, 5518.501343 if 
13.7108.2]| 76] 65. 1039. 360116, 670. 0 96/168. 100. 9 56j219.4]431.8 
14. 6108.8]] 77] 66. 039.7 5 117.470. 6 97163. 80101. 50 57229. 2132.4 7 
15.49. 3 780 66.8040. 2 38 118.3717 981169, 7102.00 580221. 132.9 | 
| 


[1 
I” 


8 

1916.3199+8)| 79] 67.740. 7 351119" 2171.6] 99/70. 5102. 5 59/222 ,0j133-4 | 
0 17. 10. 3 80 68.6041. 2 go[120.0]72.1\200|171.4|103.0|} 600222. 8011.9 

11 3.00. 80 81 69.4 41.7141 120. 872. 60201 172.3103. 5 261 223.7 134-4 a | 
uf. 511. 3ff 82 70. 3042. 2 42[121.7[73-21} c2j173,11104.0 621224. 51134 9 16 
109.71. 80 83] 71.142. 7 43112261736} 03/174. 104. 5 631225.4}135-4 


170.602.484] 72.0433 441123+4/74+2]} 04 174.8105. 00 64/226. 2136. o 
61.412. 9 $5} 72.843.800 451124. 3174+«7]| ©5}175+7/305 bf} 65 227 ,1j436, 5| 
1022.33. 4 86] 73+ 7144+ Zi]. 460125. 175. 2 060176. 5106. 1 66[228.,041 37.0 
13.1% 3.9% 87 74.6044. 8 47/126. 0/75. 7 0777. 4106.6 67/228. 8137.8 

014.014. 4 88] 75.4045. 30 480126. 876.2 08 178.3 107. 1 680229. 7133. f 2 
1954.9014˙9 3g] 76. 3045. 8 4927. 76.7 0979. 110%. 6 690230. 5138.5 
6 15.715. 4 go] 77. 146. 4 500128. 677. 30 10/180. 00108. 2 74/231. 4 1391 ' Þ 


— 


— — — — 


$1126,6[16,0}] gi] 78.c146.9j[1511129.4177+$;|211}180,8|108.7{[251]232.2 139 U 
| 32/274 16.5 92 78. $147+4 52 130. 3783 12 181.7109. 206 72233. 10140. 
31128, 3017. 0 93] 79.7479 530731. 178. 80 13/182. 5109. 7 73/234. 0.140. 6 
129.717. 5 94] 80. 6048.4 541132.0179-31| 14/183. 4110.27 ee 
3030. 0018, 0 9 f $1.4{48.9)} 55132. 879.8 15/184. 3110.7 141.6 
1030.9 18. 50 96] 82. 3049.4 533.780, 30 160/185. 1121.2 760236. 142.1 
79.4 97 53.1050. 0 57/134. 0688.9 17186.0611. // 77237-4427 
32.6019. 6 93] 84. 0050. 5 580135. 481.4 18/186. 8112.3 78j238.24143-2 
53.40. 70 gg] 84. 057.00 590136. 3(8 1.90 190187. 112. 791239, 1114347 
6 4.3020. 6 1000 85.2815 600137. 182.4 20/188. 8113.2 86% 39.001442 


— — 


445.17. 01010 86.652. 1611138. 0j32.9jj221|189. 4 113.8 287 


240 · 144+ 7| 
6.0 1.6% oz 87.4/52-5)| 62138. 808 3.4 22019. 3/134: 3)| 82024765 
36.9 2.10 03] 88.353. 630139.783.90 2309.44.80 83 242.5445706 
6772.6 04] 89. 53.60% 6140. 584.5 24|192.C|3H15.,4 84124341149 3 
436. 6 3.2 os| 90. 054. 1 65141. 4085.0 25192. 8115.9 8244.2 146.3! 
4639.4 3.7 06} 90.8 54+6,] 660142.3085.5 260193. 16. 4 $6 245.1147. 3 


| 
1911404 324.2 07] 91.7 $$-3 657143. 186.00 25J194.5 116.9 // 7246.001478 

. 104.7 08 92.665560 680144. 0086. 230/19 5.41174 82/246.80148.3 

042.005. 2 cg 934,561 6744.8 122 29.196.317. 9/0 39 247 7148.8 

| 292 -9125-5)) 26 94-51 58+7j| 70{145.7187.6}} 29/797. 1118. 8% 90/248. 5049. 4 

963.726. 111 95.1572 171 146.568.1031 198.0 119.,01,2911249 .4 149-57 

544.606. 12] 96.057. 7 72ʃ147.438.60 321198.$]119.5i} 922596201804 F 

[385-4127 +51 13 96.8582 7248.39 331199-7[120-cj| 93j251.1/159» 

3946. 27.80% 14/97. 78.) 74149189. 60 34200. 3 120. %% 84/252. 00151¼4 
-; 161 98.0039. 2 750150. C9. 10 350201. 4 en 95 252.8081. 

3 16] 99-4 59+7 761150. 890. 60 360202.3121.5 96/2537 152-4) | 
444% 274100. 30.30 77{151,7190 2) 37[202,1 122.1} 97,2154. 5153-5, 11 
949.729. 18101. 160. 80 72|152.5191.7j| 38ʃ204. 0122.6 98/255, 4163.5 Vi 
993% 6139. 4 19j102,0/61,3j 79153. 4% 2.2 39,204 .91127,1} %256. 2154.0 "Wi. 
951. 430. 9 200102. 8 61.8 91543 92.7 40.05. 7123.6 3002 57. 1154. 1 
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TanLe IT. Difference of Latitude and Departure for 32 Degrees. 


Dig] Lat. Dep. Dig] Lat. Dep. Did] Lat. Dep. Dia Lat. Dep. Dig Lat. 


* 61] 51. 732.3012102. 606641 1$1[153.5| 95-9, 241204.4 127.7 


01. 01. 62] 52.6032. 9 220103. 564. 8154.3 96. 5 42/7056. 2 128.3 
02. 501.6 63] 534/334 23004. 3065.20 830/1552097. 0 430206. 10128. 
03. 402. 164/5430339 24/105. 2 65.7 84156. 0 97. 50 44 206. 9 | 


129, 
02. 6 65| 55-1134+5|| 251106.0166.3]| 85/156.9] 98.2 450207. 8 * 
5. 103. 20 66 56.0035. 266106. 8066. 8 860157. 7 98.60 460208. 6 


ww ow Gow bw Ht - 
Q 
mY 
* 


130.4 

05. 903.7 67 56.8355 271107.7 67.3 $71153.6 99.111 47 209, 5130.9 
06.8 04. 2 63] 57. 736. 00 280108. 567. 8 8801594 99. 60 4: 110. 30131. 
07. 604. 8 69 58. 536. 6 29109. 468. 4 89/160. 3700. 2 49“ 211.2032. 
1008. 50 5. 2 70} 59.4137 -1) 20/110. 2 68.9 90/161,1|100.7|| 5c 212.0132. 
1109. 3005.80 71] 60. 237.CC0c0ꝙ]3 2/0111. 16941910162. 101. 20 28¼ÿ 12.8133 


12010. 2006. 4 72] 61. 138.2 3211. 9/70. 0 92162. 80101 80 521213,91133.6 
13011. oo. 9 73] 61.903870 33 (112.8070. 5 93/163.7 0.30 53 214.5 
14411. 907. 4 74] 62. 8039.20 3a 113.6071. 00] 94/164. 5 102.3 $41215.4|134.6 
152.708. o 75| 63.603980 35114.5171.6]| g95|165.4110344{\|. 5216.201352 
16013. 6008. 50 760 64.440. 30 360115. 3072. 1 9666.2 103.9 50217.10135.7 
1714. 409. 0 77] 65. 30. 8 37/16. 272.6 97167. 10104. 4 5721.9 
18015. 3009. 5 78] 66. 141. 30 380117. 73. 1 98/167. 9104.9 580218. 80136.) 
1916. 110. 10 79] 67. 01. 90½ 39/117. 973.7 99/168. 80105. 5 590219. 6137.3 
20017. [o. 6 800 67. 842.4 4018. 80/74. 2200169. 60106. 0 60 220,513 

8.7 


2117.801110 8 6 42+9||}1411119. 674.7201070. 4 106.5 261 221, 31138, 


22118,7]11.7j] 82] 69. 5043 · 5 42/120. 475. 30 c2[171.3]107+11| 620222. 2138.9 
2319. 512.2 33] 70. 444 0 43]. 3175.8) 0372. 10to . 6 631223,0139.4 
2420. 412. 7 84 77. 244 5 44/22. 1076. 30 04/73. 0108. 1 641223.9/139.9 
2521. 213. 30 85 72.45. 10 45/123. 0½%6. 9 05173. 80108. 7 65/224.7140. 


2622.01 3. 80] 860 72.904560 46023. 877. 4 06174. 7109. 2 660225. 60141. 0 
2722.94.30 87 124.777. 9 075.5109. 7 67 226.40141.; 
28023. 714.8 88] 74.6046. 60 48/125. 578.4 08076. 4110. 20 680227. 301420 
29024. 615.40 89 75.547. 2 49126. 479. 0 09177. 2 110. 8] 690 228.1142. 6 
3002 5. 415.9 go} 76. 347. 7 500127. 279. 5 10078. 1111. 30 700229. 00143. 
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+> 
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31026. 316.4 gr] 77.2048. 21510128 080. o[z1 1178.911180 2710229. 80143. 
320 27.1017. 0 ga] 78. oſa8. 8 520128. 980. 6 12079. 8112.4 720230. 70144. 
33028. 0617. 5 93} 78.9493 531129-7]$1.1]| 13189. 5112.9 731231. 5014.7 
34028. 8018. 0 94] 79.749. 80 54/139. 608 1.60 1481.411340 74J232.415.˙2 
351297 18.6 95 80. 6050.4 5511314 82.2 15 182.30114. 0075 233.2 145.9 
36030. 5j19.1|| 960 81.450. 9 56/132. 382.7 160183. 2114.5 760234. 00146. 
3731.4 9.6 97] 82.3051. 4 57/33. 1083.20 17/184. 00115. 0% 77/234. 914d. 8 

3832.20. 0 98] 83.105190 580134.0083.7 1884.911550 78[235.90147+3 
39033. 1020. 7 99] 84.52. 80 59/134. 8084. 30 1906185. 16. 1079 236.6143•9 
4033.9] 21. 2 1000 84. 883.0 600135. 84. 80 200186. 60116. 60 8237.401484 


4734.8021.7(101/ 85. 6053.5076/7136. 5085. 30 221187.4 11710810238. 30148.9 
4235.602230 02] 86. 554.1 620137408 5.90 22 188.3117. 820239. 11149+5 
4336.5 22.8 03] 87.3054. 6 63 138.2086.4 23189.1 118.20 830240. 0015.0 
44137 + 3123+ 3/| 04] 88.2551 6.139. 1086.9 24190. 0118.7 840240. 8150.5 
45133 .2[23+9]] os| 89.0557 65139. 987. 5 250190. 80119. 30 85241. 7151. 
40039. 024.4 05} 89.956. 2 66140, 808. 0 26019 1. 6119.8 86/242. 50151•6 
4739.94, 9% 07] 90.756. 7 6741. 6088. 5 25192. 5120. 30 87/43.4152• 
4840.7 25.4 08] 91.657. 20 680142. 589.00 23 193.3120. 8 88/244. 152.6 
49;41 .6126.\| cg} 92.457. 80 691143. 3]89.6l| 29/194.2|121-4}} $9]245.11153+? 
50/42.4126.5 10 93+ 3158-3 20/4420. 1 35/195. 121.90 gc 245.00 

5143.2 2 94+-1153.8\{171;145.c}go,t 231\195.9|122-4}[291]246,8 1 $4+2} 

$2144+1127+6|| 12] 5.0059 - 4% 72/145.99 1.2 32 196.7123. 00 92 247 .61154+3 

5344492810 13095859 0 731146.7]g1.7| 331197.61123+51} 931248. 5155-3; 
5445. 8028.6 14] 96.760. 4 74147. 6 92.2 3498.4 124.0 94/249. 3 155-0, 
55.46. 629.2 15] 97.51.00 751148.41g92.% 350199. 3124.60 95 250. 211506) 
| 56 47 «5129+7;| 16 93.4 61.5 761149.2 9J+3 36 100.1251 96 251.0 156.9 

5748. 330. 21799. 2062.0 7705013. % 37/201. 0025. 6 971251.9 157+4] 
58/49. 230. 7 18/100. 1062.5 78j150.9194.51| 38001. 80126. 1 98]252.71157*9| 
59.50. 0031. 30 19/00. 963. 10 79|151.%94.9]| 39/202. 7126.7 951253.6 158˙5 


. . 0 . . I 9.0 
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TAE II. Difference of Latitude and Departure for 33 Degrees. 
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. ur Der. bia Lat. | Dep.[Dif Lr. Dey pid Lat. | Dep. Dia| Lat. | Dep 
. 7 00. 50 61 51.2 11.2 121107. 5 65.9 181 151.8 98.606241 204. 1 

| * . . 31.2 
3 F — , 2.52.5 22 3 82 152.60 99. 10 420202. 9131.8 
A dex + 52-8134. 3] 222.7. 33/153-5| 99.7] 43/203-81132-3 
: aca e 
* 8 ++ {x 18 pk — 88083 100. 8 45/205. 5 153-4] 
| 2 143. 45 6 86156. 0010. 30 46/206. 3134.0 
8 0 — | 07 $6,2136.5| 271106.5 69.2] 87/156. 8101. 8 4/205. 1 134.5] 
4 ' 04-6 2 57.0037. [ 280%. 369.7 88[157.7]102.4| 48|208.01135.1 
. . $104 .9] 69 57+9]37-6 290108. 270. 3] 89 — 490208. 8 135.6 
— o5-4]_70|_53.9]33.2] 30[109-0/70.8| go[159.31103.5|_5oſ209.7 136.2 
* wy 71 59-5 38. 71rg1[10949[71.3[191 I60.2[104.0/25i[210.5 38.7 
3 1 5 22 r. 71.9 92 — 104. 60 520P 211.3137. 2 
. 6 , 07.0 4 6241 _ * + — n 
2 15 : 8.2 75 62. ho. —— 4 — x4 oh 54/213-0[139-3 
. | $i be +9[40.8] 351113-2|/73.5| 95/163. 5106. 20 551213.81138.9 
7 16113.4108.7] 76] 63.741. 4 361114. 0/74. 1 96/164. 4106 6021 
* IA. 309: 30 77] 64. 67. 11 a e 
v 4. % 22 3 41.9] 371114-9174.6| 9765. 2010%. 3 57/215. 540. o 
2 18015. 2. 7 4 K.. 380115•7078·2 s 580216.4/140. 5 
1.6 4. 3 a9 6 243. 0 390116. 675.7 99|:66.9]108.4] 59]217.2[141.1 
— 30119. Nee 7+2143-6 400117. 476. 22000162. 7108.9 602 18. 00141. 6 
. * = 74 — 42 44. 1141118. 276. 82010168. 6109. 526102 18.9142. 1 
NM ay 4 TO — : 2.7 42179. 177. 3 02169. 4110. 00 620219.7/142.7 
* N .J. x 5 — 45-2] 43119. 977.9 03170. 2110. 6 630220. (143.2 
a . pf - ip + by 44120. 878.4 F 1171.10 64/221.4/143.8 
. 0 2 4.8 % 74.2046. er 
* lent - 3 8 72.1046. 8 46/22. 479 · 50 672.8011220 6623.44 ˙9 
ey 25 A 38 48. 47]123+3/50.1] 071173 6112.7] 671223.91145.4 
6 : * 5•8 35 2 48 — * . 6] 874.4713. 30 681224.71146.0 
11 4 4 74-6145. 5 491250087. 1 0917530113. 6922.601465 
mY | oy 2 3 75.5049. 0 5125.8 $1.7] 30 I76.,11114.4 700226. 4 147.1 
3-6 * o[16.9]-61] 76. 3040 43 | 
, of 6. 9671 76.3149.6|1511126,6|$2.2[2111176.91114.91271j227. 3/147. 
Fe $2126.8117.4| 92] 77 · 250. 1] 521127. 5132.8] 1211778 1 228 =o l 
4 33137+7118,0] 93] 78 6 8 J. . 
a 34/28 18. 5 Fells 53112$.3j83.3] 231178.6 116.0 73 228,9/143.7 
Þ EE ata ret gl lr e829] eee 
ö. * 19.6095 82 * A. det. 15 + 3117. 1 75]230.61149.8 
6.8 ' F 8 515 p 5 30. 5·•0 1611 1.1 117.6 760231. 5 150.3 
* 3731. 0020. 2 — oY 52.8 57j131.7]85.5] 17 182.0118. 2 77232. 3150. 9 
79 3.0% 444 E 32 2033-4 58 dag. > op 18 _ 118.7 7812331 1514 
— 40133, 5121 81100 82. — 25 RN 9 r 151-9] 
1. 1 « $1100 _ 54-5] 60j134-2|87.1] 20 184. 5119. 80 80234. 80152. 5 
- 42.301010 84.755. 01610135. 0087. 72210185. 3120. 4281023560153. o 
4 42055. 22.9 02] $5.5)55.5} 62[135.9]88.2] 2286.2 — 82 42 

436. 123.4 03] 86. 456. 1 63136. 7088.30 230187. 0121.4 832 1 
0. 5 443.924. o 04 8 2166.6 6 8 3 8 4 3 37+3 $4+1 
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588431 132.2179. 7 38/176.8)159.2 | g9]221-4/199-4 
Se[43.8 133.119, 3913177-5j159-9 991250 en 
d 142.6 133.7 120. 4 400178. 30160. J30c[222+ 9 200. 
—— —— — — — — — 
A Anf foi! Dep. Dep. 13 . Voir! Dep. Lat. Dit! Dep. | La Lat. Pr xl Dep. | Lat 
111 (For 48 De 48 Degrees._ 
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Lat: Dep. pin Lat. | Dep. Dig] Lat. | Dep. Dig Lat. | Dep. 


44+ 6141, 607210 83.5] 82.5\[181[132 .4[123-4 [|241[176.3{164.3 
2045, 3/42 +3j| 22| 89.2 83.2 $2]133 -1j124-1]| 42]177.0|165.6 

46 1043 o] 23] 90. 00 83.90 831133 .51124.81| 431177.9 [165.7 

46. 8043.60 24} 90. 7| 84-61] 841134-6[125-5|| 44/778.4166.4 

47.504430 25] 91.4] 85.20 85}135.31126:2}} 45j179.2 [167.1 
48. 345.00 260 92.1] 85.90 $6j1130.c|:26:8|| 46[179.9 167,7 

49. 45. 27 92.9 86.6 $7/136-8[127.5 || 471180.6 168.4 

49, 746.4 2893,60 87.30 881137 -5]128.2 || 48[181.4 |169.! 

50. 547-1 25! 94.3] $8.c|| 89/135 .21128.9 |} 4of182.1 [169.8 

CLIN [51- 2147 «711, 30] 95-1 88. 6 go[139-c[129.« || 5o{182.8|170.5 

tos, 0107 5 7151.948431 95.5] $9.31[1911139+71130.2 [[251]183 671.2 

12108.8]08.2 72527 49. 7 32} 96. ff 90. o 92/140. 4/1309 521134.3 [71.8 

119+ sſos· 9 73 53-4149. 8 33 97+3 9047 93114 11 131.6 53 185.0 172.5 

14 10.3095 74 341/50. 5 


— . — 
— 


34] 98.0) 91.4]| 941141+91132.31| 541185.$ [173.2 
1611.00.20 75154+9]SL+21} 35 98.792.095 142.6 13391 55 186.5173.9 
11.710. 9 76 $$. 0051.8 36 99.5] 92+7 961143+3 133-6 56 187.2 174.5 
17112,4 11.6 77 5643 52.50 371100,2] 93+4(} 971144+11134-3]} 57 187.9 175:2 
103.2012. 78157 -©153+2|} 380/00. 9 94-98 14481350 58]188.7 [175.9 
103.973. 79157+$153-9/[ 3911017] 94+5]| 991145+51135-7}| 5911894 [176.6 
* | 214.613: 6 8088. 884-5 go[102. 4 95 52001146. 31136.4 | 6cj190.1[177.3 
1.5 115•4/14•30 81 5920582 14103. 1 90. 2 2010147. 0137.120196. 9 178.0 
$+} 22 16.1 15-0} $2100,0 $5+9|] 421}103.9 099.8 021147» 74137-7 '62 1916 178,6 
+ 23/16.8[1547|| 83160,7156-6|} 430104. 6 975 03/148-5[138.4 || 6:1192.3 [179-3 
5.6 201). 606.4 84061. 4/57. 30 44/705. 30 8.2 04149 2139,12 641193 10. 0 
7.1 26½18. 37. 1 8 8062. 2058. 00 451106.0 98.9 05149 .9139.8 || 651193.8 180.7 
5.9 26019 0017.7 $6 62.9058. 60] 460106. 8 99. f 06150. 7140.5 6794.5 [181.4 
$6 519.718.4763. 659.2 47]to7.g] 100.2] o7[151.4[141.21| 671195.5 [132.1 
Thi 18020. 50191088 54.4 52,0} 4£[108,2|100,9]] 08015221 141.8 || 6896.0 182.7 
= 76 198 89/810. 7 454109,0|101.6|| og[152-9}142.5|| 6996.7 183.4 
9. 6 3021.9 20.5 90 65.8 61.4 $0[109.7 IC2.J}} 10 153. 143.2701975 184.1 
— — —- ——— — — * a — — 1— n 
oF q1[t2,7/21.21| g1ij96.5]62.1]|151 110.4 103+-0[|2111154+ 3143-9 [[273}198.2 184.8 
2.0 32 3.4 21.8 9267. 3062.7 52/111. 20103. 60 12] 5$-01144-5 || 721198,9 185.5 
2.6 344.122. 5 9368. o 63.4 5311.901043 213]155+$[145-2 || 7399.7 [136.2 
5.3 544.9 32 94/6874. 70 540 12.615, % 10158145 74/0 4186 8 
P 35125. 6123-9} 95199- 5064. 80 55[113.90105+7]| 151157 +21146.6 || 75j201.1 187.2 
1.0 3626. 3124+ 5 9670. 2065. 5 56/14. 1106.4 16/158. 0047.376019 188.5 
5.3 3717. 15. 2 95179-9166. 2 5714.80 17 58.7148. 7702.6 188.9 
5.0 7.802 5.9 [ 98071. 766.80 580115. 6107.7 £8[159.44145.6 || 77ʃ203 3189 5 
5. 6 39128. 5 26. 6 99724 67. 50 59 116.3 108.4019 160. 2149.376204 0190.2 
A 40 20.3 27.300 13-1 68.2 60 117 © . 160. 9 159.0 80 204.8 190.9 
$.0, 40/30. 028.0101073 968,167 119.7 161,6 150.7 [28112055 191.6 
5.7 630.7 28.6 02174+6j69.5|| 62j118.5 t162.4/151.4|| $2j206 2 [192 3 
923 431.429. 3 0375 3000. 20 630119. 2 163. 152.3 83207. 0 [193.0 
0. o 4032. 230. 0 o/. 170. 9 64/119.9 163.8]152.7 || 84/207. 7193.6 
9.7 4562.939705 76.871.600 6520.7 164.6015340 8 ][208.4/943 
1.3 463.6031. 4 06[77+5|72+3]| 6621.4 165.31154-1 || 862092 j195.0 
240 474.432. 107/78. 3}73.0 67]122.1 i66,c(154.8|| 87!/209.9 (195.7 
2.7 6835.32.71 o8[79.0 73+ bj] 68[122.9 166.7J155.5 l $8{210.6j196.4 
3˙3 $9135-$133+4{] 09]79+7174+ 3]] 69/1236 167. 80156.2 [ 89j211.4 [197.1 
$+2 | 136.6134. 11 10080. 45 0 701124. 168.2156 8 g0jz12.11197-7 || 
4+7 $1137. 3134-8 021]81.2[75.7!1|1711125. 1 1168. 9[157.5||291[212.8]198.4 
$43! 52138. © 9 12|8$1,9}76.4|] 721125. 8 169, 71158.2 || g21213.61199.1 
6.0 538.8036. 27382. 677. 1 73/126. 5 170. 4158.9 930 14.3199˙8 
5.7 $4139. 536. 8 14/8 3.477. 741127 3 171.159 92/15. [200.5 
7˙4 $5149. 2137-51] 15/84. 178.4 751128. o 171. 9160.2 950/215 7 [201.2 
8.0 56041. © 18.2 1684.807910 76j128. 7 172. 6|160.9 || g6j216.5 [201.3 
8.7 5741. 738.9 [ 178 5.6679. 80 77129. 4 173.3016160 9727.2 [202.5 
9. 401 584.439. 5 1888. 3080. 5 780130. 2 174. 1162.3 || 98]218.0 203.2 
0.1 39143 1040. 2 15{87.c|81.2/|] 79130. 9 174. 8163.0 || 9918.7 [203.9 
0.9 | 00143. 9140.9 20087. 8881.80] 86131. 6 175. 5163.6 300219 4204.0 
at. Di pep. Let. Di! Dep.] Lat. Din Dep. | Lat. Diſtl Dep ! Lat. UDiſtl Den. | Lat. Wy. 
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CS b ** 1 * ; ep. 
.o 7 oo. 7 61 84.0 [87130 125.7 41 173-4/165.4] 
2j01.4 (01.4 || 62 84-7 || 82 [130.9 [126.4 || 42 174.1168. 
702.2 [o, 1 63 85.483136 127.1 4374.8 168. 
402.9 02.8 64 86.2 |] 84 [132.4 127.8 4475.5 169.) | 
5103.6 93 5 65 86,8 |} $5[133-1 [128.5 |] 45½)8. 23 
6f04.3 }©4-2 }| 66] 90.6} 87.3 % 133-8 [129.2 |] 46 176.9 g 
7105. o [04-9 67 88.2 | 87 1134-51129 9|| 45[177.7|111.61 
. 88.9]| 381235 21130.61| -48[178.4 f 
89.6 j| 89113549 [131-3 || 4979.1 7 
90.390 136.7 132. 0 0 179.8 756 | 

91.0 [191 [137.4 [132-7"||251]180.5|174, 

9792138 113.4 521181.7|176,6 

92.4 |} 93738.8 134.1 53182. 176.7 

93+11[. 94 j1 39-5 134.8 5418247 [156., 

93-8 |} 951149-31135-4 |} 55/1834 

9445 |} 96 [141.0j136.1 560184. 175 

95-2 |f 97 1141-7 136.8 571134 978. 
93.9 98 42 4 1137+5 58 185.6 179.2 | 

too. of 96.5 99/143-1|13$.2 || 5g9j186,z 109. 

97 2 0200143. [138 % 691187.0|1%0$ 

97.9 0144, [139.6 267187. 

} 98.6 |} 02 [145.3 |r49.3 | 2 138.4 |1$2.0} 

99:3 |} 043 [146.0 1 63j*89.2 1827 

100.0 04 146.7 [141.7 64/139 91834 

100.7 |} 0541147+5 [142.4 || 6590.6 f18g.1 

101. 4 061143.2[143.1 || 660191.3 |184. 

103. 1 07 148.9 [143.8 || 67]192,1|185,5 

102.8 || o8 149.6 744.5 62192.8 186.7 

103. 58 og 50.3 re | 6911935 [186.3 

104.2 1051.14, || 7e[t94.2 |187,; 

- — — — -of | | — 

6 104.9 [211151.8 46.6 27101949188. 

105.6 12152.5 147.3 72(195.6|188.g 

106.313 [153-2 [147.9 || 73/196.4 189.6 

8 ro. o 14 [153-9 148.6 7419/1190. 

107.7 |} 15 154.6 149-3] 7597.801910 

108.4 |} 16155. 4/150. 0 76198.5 191.7 

109.1 17 156.1150.7 [ 77/199 2192.4 

109.7 18 156.8 151.4 780 200.0 193˙1 

110.4 || 19 157.51 52.1 790200, |193,8 

111.1 20/1 88.2 [152.3 || $0/201.4 [194 5 

111.8 [j221 [159.0 [15345 [[281[202.1 [195-2 

| 112e5 | 221159-7 [154.2 || $2/202.8ſ1959 

173-2 || 23 160.4 [154.9 || $4]203.6 [196.6 

113.9 24 [161,17 157% 84.204.397. 

114.6 25 [t. 8156.338505 01950 

115.3 26 162.6 157-0 || 86.05. 198.7 

116.0 27(163.3|157.7 || $51206.4 1199-3 

116.7 [28 164.0 158.4 $8|297.2 200.0 

6117.4 29 164.7159. 1 89207. 9 200 

118.1 30165. 4159.8 goſ208.6[201.4 

118.8231166. 2 160.4291209. 3.2021 

119.532 166.9 161.1 g2210.0292.8 

120.2 || 33167, 6161.8 932 10.8 203, 

120.9 34168.3 162.5 9411.5 [204-2 

121.6 35 769.0163 295/212 220 

122.235 169.8 163.9 96(212.9 205 6 

22.9 [ 3770.5 164.6 97 213.6 206.5 

123.6 3$j171.2 165.3 98/214 4 [207-0 

124.3] 3917.9 165.0 gg9|215.1 {207-7 

12 5.0 40 172.6 166 73001 5.8 [208.4 
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M.lz84 29d. 574428 33d. 4 35d - 36d. 37d. 38d. 39d. 0d. 11 
175101819 1958020280 210002 17102244(2318ʃ2 39302468 2545 26232702 9 IM. 
I 52 21 $9] 30 on 73]. 45 24] 03 1 1 
2 g3j 22 60] 31 74 4 25] 04] 2 . 
3] $5} 23 62 32 48 27] obj 3 | | 

x 4} 56 24 63l 34 49 28| off 4 |. 
3! 57 25} 64) 35 50 29] || 7] |. | 
6f 53} 26 65 36 52 31] 100 8 1 
7] 59 27 56 32 53] 32 1107 1 
88 500 29 by] 38 - $4 33 12] 8 | 
9 |  3® - bol"- 39 $5 I 9 1 

1762 1831 1900[1970[2040[2111]2184|2256 123930 2405 2481 8555 7 Ra | 
644 32 ory 7 41 580 32j- 06 59 id 11 1 
33} 02] 72] 43 2 33] 08 bo] 30 1811 F 
34] O03] 73} 44 { 344 09 62] 400 1 13 1 
35] 05 74] 45 611 35 10 63] 47]. 20/1 * 
371 7 | 63] 37] ** 64] 42] 22] 15 | 
38] 0 771. 47 64] 380 23 6560 44 | 
39] 8 78) 480 650 39] 14 67 45 
40] ogf 79 50 66 400 1 | 63] 46 
: 41 20] Lo] 527 68] . 42] 26] NL boſ 48 
20|1774|1842|1911}1981]2052/21 23 9? 2269|23431241812494 2571 2649 | 
75}. 43} 23] $3] 53 2 42 79] 4 +2 191 95} 72 50 
6 45] 214] 34] 54 2 gs 711 .45|. 20 96] 73] 51} 
46] 15] 8 $56| 27] 99 72] 46% 22] 980 75} 53 
47] . 16] 86] 57] ® 2200] 74| 48] 23] 99] 76] 84 
48] 17]- 87] 58| 29] oa} 750 49% 24/2500] 77] 55 
49] 180 388 37] 0 760 50% 25} % 280 87 
50 20] 90 3 04| 77] 52} 27] 03] bc| 88 
- 52] .21] g1] Gif 33] os| 79] 53] 23]. 04] $1] 59 
52} 22] 92] G63} 34] oz} Bol 5g} 29] of} $2] 6: 


1923]1993]2064|2135|2208|2281 2355 2430|2506|2 584/266: 
55] 24] 94} Gs 37] og| 82] 56| 32}. 08 85/63 
56] 25] 95| 66] 383] 00 83] 58] 33] 09] 86}. 65 
57] 27] 97] 67] 39] 2 Bs} 39 34 10] 880 g6 
53} 28] 93] 6g] 400 2x3] $6| 60| 35] 12| 89 
60] 29] 99] 7o| 4x] 14] $7] 61 37] 13] 90 
61] 30/20 7 43} 15 88] 63] 38]. 14 g1 
62 31] i 72] 44 26] go] 64| 39]. 15] 93] 71 
63] 32] o 73] 45} 17] gr] 65] 40] 27] g4| 73] 
64] _34]__04| 75|__46| 19| 920 66| 42|- 180 950 74 
t765]t935120051207612147|2220[229 3/2363[2443]2519]2597|2675 

8] 66] 36] of] 77] 49 21] 95 6g] 44] 21] g8| 76 
68] 37] 07 45 22] 99] 780 
69 38] o8|] 79 51] 24 g7] 7 47} 2312601] 79 
70] 39] 20} go 52] 250 g8| 73] 48| 24] oz| Bo 
71] 410 nm} $2] E 26] 99 74| 49] 260 03] 8: 
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72] 42] 12] 83] 55]. 27/2301} 75} 53] 27] og| 83] 63146 
731 43] 1 $4) 56] 28] oz 76 52] 28] ob| $4] 64] 47 
75] 44] 14] Bs} 57} go| oz 78} 53] 30 o $6] 66 43, 
76} 45| 15] $6] - 58] 21 , 04. 79j 54j__3/} 08 87 67] 49 
3$1177711946|2017|2088|2159|2232j2306[2380|24 56|2532|2610|2688 2768] co 

781 48 9 89 | 


79] 49] 19 
80] 50] 2 
$1] 52] 21} g2] 64] 37| 11} $5) 61 
83 52] 22þ 94] G65| 38] 122] $6] 62} 38] 16 95] 75] 55 
84] $53] 24] g5| G67] 39 13] $8] 63] qo} 17] 96] 76] 56 
85| 55| 25 g6| 638] 41, 14] 89} G64] 41 19} 98] 73] 5! 
V6] 56] 26} 97] 69] 42] 26 90 66] 42] 200 99] 79] 53 
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IM. 73d. 4d. 5d. 76d. W data. 79d. 60 d. 81d 82d 83d. M. 
— — — — —— — — 
| © 65341674616970(7210[7467[7745|8046]837 50873909145 9606] 0 
| 2 380 49] 74| 14 72] 49] $1] Bi] 45| 53] 14] 1 
4 41] 53] 78] 28]. 76] 54| 560 87] 5 500 22 2 
| 1 45] 57] 82] 220 81] 59] 61] 93] 58] 67] 31] 3 
| 4 48] Go] 86| 27] 385] 64] 67] g8| 6s| 74] 39] 4 
| 5 52] 64] 90] 31] go] 69] 72138404| 91] $a] 47] 5 
b 55] 68] 94] 35] 94] 74| 77] 1o| 78] 8g 5504 
| 7 58], 71] 97] 39] 980 78| 83] 16 84] 96 64] 7 
EY 62] 75/7001] 43/7503 83 88] 22] 9792034 72] 8 
2 5650. 79] os| 47] o7| 88] 970 27] 97 11 81] 9 
| 20 6569 6782 7009725275 127793 8099843308804 18] 9685}+0 
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The Latitrds, Longitudes, and Times of High Water, of the Coaſti of 
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R England and F rance, bounding the Engliſh Channel. | 


4 
' 
: 


ee et, 


Nor. In the following Tables, all Places marked thus * are determine by Celeftia! 


1 3 Places not to marked, are from the deſk Charts, compared and vurredeg 
by theſe. | , 
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W Lat. |Lo 
IH. W. i ng. 
. Engliſh Coaſt. D. VM. B. M. H. M. French Coaſt. D. M. 6.0 
S. Fore land lights 51 12N.| 1 30 E St. Vallery — 49 52 No 47 E 
*Dover 151 8 [24 [mm 1} & ieppe —49 5s f 15 
Dungeneſs so 52 6 0 Fecamp — 45 50 [030 
Haſtings „„ FS 87-_ fag 5 Havre de Grace ag 29 o 12 
Beaechy Head — 50 44 1026 [ro Mouth of Seine 49 27 o o 
Sbareham —15947 |o11W|g £ *Caen 2 I o 16 
Arundel 5 46 0 26 [9g Cape Barfleur Ls. 49 44 3 
Selſey Bill — 50 4 O41 9 + Cherbourgh —4 33 1 32 
Owers, S.E. Part 50 3 o 36 9 * |] Cape St. Ger- | 
* Portſmouth 1 main's —49 46 | x 52 || 
Town  \ 15047 10 jr I Alderney I, W. 
Ide of Wight. | _Poit=—<—lg 48 |, 12 ä 
* Bembridge . 5 Caſkcets Lights 49 48 2 25 c 
Ledge or Point yo 40 | © 39 fr Guernſey 1. W. ö 
*Dunnoſe —150 33 110 |g oint 49 32 | 2 36 | 
Saint Cathe- Sar I. N. bointſgs 28 2 16 1 
rine's Point — 50 30 114 9 ſerſey I. N. W. Pt. 916 217 C 
Needles Lights 50 41 124 9 4 *Coutance —49 3 I 21 | D 
Pool Harbour — 50 42 | 2 8 9 x |] ranville — 48 50 I 31 | 0 
St. Alban's Head „„ 7 7 |]. *Avranches —43 41 1 17 i 
*Weymouth „„ i j6 + || *St. Maloe —48 3 1 56 1 
Portland Lights 5o 3x 2 31 Cape Frehel —48 4 2 22 E 
Exmouth Bar Ann Brieux —48 32 248 148 
Torbay, Berry 1 PeBraha I. —{;8 $2 2 52 4 
Head 50 22 3 22 6 t || Koche Blanche 48 59 3 52 
bert eint -e s [333 [6 f|| og. Anthony's 
Start Point — 50 349 [6 2 ights 1 40 | 4 - | 
Praul dito 50 3 47 6 1 || *Uſhant, W. Pt. 48 29 4 5 4 1 
Tan eneLisht 0 1 2 — 2 ? The Current in the Mid, Channel in 
Ra 1 2? '2 þ+ I 5 N. E, about 1 H. 30 M. after High Water; 
ple "= h 2 * + 10 8 : and it runs off Dungeneſs 4 H. to 4and an 
mout 1 3+. | 4 > half Hours; in the Downs 4 Hours; and 
s . [30 *# [447 5 T || Eaſt in the King's Channel, 3 Hours after 
*Deadman Pt. 50 12 4 54 5 5 High Water. 
. D ( Kenzo wh 
Black He. _ Ws ES ©. Pg 2.4 | of High Water at the principal Headlands, 
Li- 4 Poa 150 5 2. « 5 i &c. in the Channel, on Full and Change | 
"OP bind —49 55 9 + 5 | Days, and the Time the Current runs 
R _— 32 2 2 5 | atter High Water. | 
Wolf Roc one = 35 8 To 2 3 The Current runs after H. W. 
Land's End 50 6 5 55 4 I High Water, H. M. HM 3. 
gr. Agnes Light | b At the Lizard, at] 5 0/3 © 2 2 - 
: Sly — 49 55 | 6 42 | + 2}; Ott the Eddittone 0 3013 © 2 5 2 
S. Mary's, aitto 9 57 (6 36 4 Ol the Share —— 7% 2 
French Coaſt. Otf I. of Wight | 8 143 15 1 30 
Calais 50 58 1 57 E 8 Off Arundel and 1 o 
58 Griz Nez 50 53 I 40 3 7 |; _-Shoreham — 9151 15 22 
ologne — 50 44 I 44 3 ? | Ott Beachy ne 9 45 I 15 2 5 ; 
taples 50 31 147 3 31} Off Dungeneſs—|10 3014 of<qZ2Zi2z}3 


| 7 
Note. H. W. ſtands for High Water; R. for River; I. for Iſland; P. for Point; 
and C. for Cape, — The Longitude is reckoned trom the Meridian of London, | 


No rx. The Variation in the English, and St. George's Channels, is 250 30, 1 Y | 
thc Eaſt Coaſt of England, 240 Weſt, and about the Orkneys and Shetland Iſinds a „ 
2 Points, on the Weſtern Coaſt of Ireland 21 Points Weit, and is found to vary between | 
It and 12 Minutes Wetteriy every Ycar, or a Degree in 54 Years 3 therefore, by 1 
a Degree tor every 5 Years tothe Variation here given for 1791, you will have the Vari- 
ation nearly for any ſucceeding Year. 
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From the North Foreland to 4 
Duncan's Bay Head, 


. — — 


Lat. Long. lH. 
D. M. D. NH. H. 
„North Foreland SI&SN. 1 32 E. 11 
Kentiſh Knock 5/1 4 145 11 
Long Sand Head 514 145 11 
| Galloper N FP.—-I451 58 2 © [te 
| Ditry South b.— 51 48 1 59 (42 
| Shipraſh N.. —ß2 9 143 2 
| Dirto South P.—52 2 1 39 12 
| Gabbard —— 52 5 [6145 112 
Orfordneſs —52 13 4 45 10 
Aldboro' knaps, 
South P. — fz 15 149 9 
| Suthwold —452 28 137 [9 
Leoſtaff _ 52 38 1 49 9 
| +Y:rmout Kat nas 8 
| Winterton Neſs . 
| Lights —|[52 64 |140 3 
Smicts Rnowl—[52 57 2 20 
Hallborough 
| Sand, 8. P. — fz 58 148 7 
| Ditto, North P. 53 10 132 |9 
| Cromer Light>— $3 6 [a6 jp 
North P. 432 | 
| Ditto, South P. 5 18 143 
| 1.345 --] 
| Cromer Bank —53 27 1 30 
Dudgeon Lights 53 27 1 © 7 
| OL ter Dowfings 153 42 | 1 © 
| Inner Dowfings 153 24 o 50 5 
| Lynn Deeps +153 © | o 27 0 
| Hurn Lights — 5341 o 22 5 
Flamborough 
oper [5+ 2 : 
| 6 35417 o 5W;4 
SXerborough —[54 21 l 13 4 
om ood's * 
| Bay . 
1 12— 7 5 27 3 
River Tee's 
— | a 
tockton — 
River Tee's An 1» 59 
_ New- . 3 
| caſtle 3 
Coquet Iland — + 5 - 2 2 
Staples Iſlands — 55 29 1 30 2 
nh Iſland 5542 [138 (2 
ee | 142 |2 
bean I55 57: [2 58 | * 
ay Lights. — 11 2 27 4 
Edinburgh —15558 | 3 6 4 
= Neis DIY 56 15 2 29 4 
| ugh 15727 |224 | 3 
dit to 6 2 fa) 3 
| Red Head — 56 38 | 2 28 |12 
Montroſe —56 44 2 28 12 
ou Aberdeen 57 7 1 51 like 
Buck, Head —_— 125 12 
uchan Neſs 3 31 1 412 
Ba . Hence 3 | x 38 fi 
24 57 38 2 32 |ax 
rst George 5) 33 1 343 11 
Inver Nes — 5728 1345 |u 


— D | 


4 Ges .] Sj „ whe 


ihe 


——— nodal 


| Lat. | Long, kl. W. 
D. M. D. M. H. M. 
Cromartie — 57 42 N.] 3 37 WIII 4 

Tarbet Neſs —]57 52 3 4 11 4 

Caithneſs —|58. 1 T1 11 

Note Head —|;8 27 [2 56 fl 

Duncanſby Heacſ 58 48 2 | $ 1] 

| 3 
The Orkney Iſlands. 

Pentland Sker. | 
ries 88 45 N.] > 52 WII 4 

Stromo 58 45 2 59 11 1 

South Ropald- | 
ſha, South P. 85 9 

Copinſha — 58 54 2 37 | 

1 os on | 

tronfal I; — 59 4 2 29 11 

3 Ronald- ; ; 

a, North P. 2 8 28 1s 

Mould Head, on » 65 | 
Patra Weſtra 
lland 59 21 [2 32 9 

Nou nes on 

eſtra [ WW 13's Ty-: 

Marwick Head, | 
on 8 [59 6 | 3 16 [10 

Hoy Head,, 

Hoy Wells 1. 58 $5 | 3138 10 
Slue Skerry — 59 3 | 3 24 10 
Fair Itland 5 30 13 4 

The Shetland Ws 

Sumbug Head, al 
South Point 59 * 4 4 

Roſe or Hangliff 6% 9g 4 

Eraſſa Sound, 

Lar wick —461 11 = 4 
Out Skerries [60 25 0 18 | 4 
Walſey Ile —j60 25 0 46 | 4 
Unſet, N. E. P. 6 47 o i | 4 
Foul Iſland —60 25 1 I 50 | 3 

Ferro Iſlands. 

'ihe Munk Rock | by 
appears like a ! | 
Siupaunder Sail 61 18 N. 6 W 3 

Fulae I. N. E. | 
part of Ferro om joy 14 

* Point of 

genes III. 
part of 
Ferrg —\624 1-47 " 


From Duncan's Bay Head ta the 


Lands End, 
Duncanſhy Head|5$ 47 N. 2 58 W. 11 T 
Dunnet Head —\5$ 44 | 3 2 ni 
Taront Head —j58 36 « © fat,z 
Cape Wrath, or 

Bazre Head — 68 33 6 13 7 
5 


A Rock ſeen at 
+ Ebb 
Rona lfland —58 $5 

Rockal 8 
St. Kilda ——k 
Butt ofthe Lewis 
Gallan Head — 
Fiannan I. 
Hiſkere I. 
Na Monich I. — 
Bara Head — 56 33 
Rocks very dan- 
gerous 
Cana Iſlands — 56 58 
Hyſker Iſlands - 
Rum I. Weſt P. 
Tircey I. S. P.—56 1 
Colt I. North P. 5 
Bomſhly Rocks 5 
Skerryvore — 56 4 
Ila I S. W. P. 
Ditto, South P. 
Rachland Iſl. E. 
Part 5 
Mull of Cantire 
Light-Houſe 
I. of Arran, S. E. 
| Part 
Cumray I. En- 
trance ofClyde 
Elfa I. 
Irvin 
Air 
Loch Ryan =—j50 
Port Patrick Lts 
Mull of Gallo- 
way 
Great Star I. — 
3 | my — 
way Firth. — 
* Bee's Head 18 
Iight | 30 
Whitehaven i 32 
Selker Rock — 54 16 
Lancaſter —\54 3 
Liverpool 53 27 
Great Orms Hd. 53 20 
Skerries Light— 53 25 
Holyhead —'53 19 
Brachy Pool Hd. 52 47 
Bardſey J. — 52 4 
Barmouth- — 52 18 
Cardigan Har- 
bour 152 12 
Strumble Head 52 © 
St. David's Head i51 
| Ramſey) —51 
Small's Ligkt- 
Houſe —5¹ 48 
St. Ann's ditto, 
Milford Haven 


54 37 
54 49 
54 41 


Caldy I. mc 
Lundy I. En- : "5 
trance of Briſ- 


tol Channel — 51 15 


—658 45 N 


—58 13 


78 f 


ESE 
Worms Head = - | 
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= joppapſe whe rf 


Oe men 


pes 
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+, wp 4 


AD Lat. 3 H. W. 
Mort P. S. En- * jn. 
49 of _ 4 
- _tol Channel— 51 15N[ 41 | 
Hartland P. — 51 4 | 4 3 : | 
 Padſtow — 50 42 455 |5 
Towan Head — 50 30 We 
St. Ives Bay — 50 17 $..3$- -j& 1 
Cape Cornwall — 50 10 p 55 q : 
TheSevenStones'5o 6 e 
The Wolf Rock 49 57 | 6 2 41 
The Land's End 50 6 5 55 4 ! 
Treland. 
Cape Clea | 
— R Ir 15N | 9 5oW} 3 
Crookha ock —51 13 12 53 3 
Mizen Head Ins 10 13 3 
Sheep. Head I 10 1 , 
Bantr * —_ Ro of 10 x. : 
Grela h Rock 5 10 41 3 
Durg Sh Rocks 51 22 4 3 
ey I. W. P. 51 26 10 45 3 
Bull Rock —51 27 [194 3 
Cow ditto —|5$127 [104 3 
Cod's Head —151 32 10 323 
Kenmare Bay — 51 35 10 50 [3.3 
Lamb's Head —J51 3 10 37 32 
Hog 1. $137. 1049 13.3 
Hog's Head —{51r41 1948 |3 5 
Bolus Head —51 41 [1055 [35 
Skelling's Roeks 51 40 [1110 |3 + 
Lemon Rock — 51 42 |1 23 
Bray Head —-51 47 10 49 3 
Dangle Bay — 51 55 f 0 3 
Foze Rock —151 5 1114 3 
Fretter's J. — 51 5 11 22 3 
Tiragh Rocks — [5157 11 24 [3 
Great Blaſket — [51 57 19 |3 
Enis Tuſcan — [52 0 [1123 3 
Dunmore Head -I 51 59 10 55 3 
Dunorling Head 52 5 10 57 13 
Brandon Head 52 9 1946 3 
The Seven Hoge 
Rocks —52 11 J 37 | 3 
Kerry Head, S. 
Entrance of 
Shannon River 52 15 10 32 | 3 
Loop Head, N. 
Entrance ditto— 52 23 [10 33 |3 
North Arran, or 
Killaney —53 6 10 17 4 
er, Bay . 59 44 
Sline Head —,53 23 1049 4 
Ennis Shark I. [53 34 10 52 4 
Ennis Turk I, —{53 40 [10 42 14 
Clare Iſland —.53 4 10 36 4 
Achill Head — 53 5 420 49 11 
Black Rock — 54 2 10 53 |5 
Urris Head — 54 18 110 37 5 
Broad Haven — 54 15 10 29 | 5 
Stag Rocks, off | 
Broad Haven 54 21 [10 24 | 5 


* xen Patrick 1 From Ushant ts Cape Spartel. 
| 1 54 18N [9 od 5 L 5 1 
| Sligo Bay 54 15 9 It 5 ‚ — 
| Fnis 3 38 3 441 x 4 | 
Donegal Bay — 54 30 9 5 a NMI. . M. 
+ Tillen Head —]54 33 19 * 5 i GE 43 29 N 5 = 4 ? 
: amamore 7 gs g 5 > || Point Raz ——_ A" T3 
1 Tory Iſland 55 15 48 [4 + e 45 2 [19 
ry loch Swilly —|55 15 8 85 13 CO r | 
; | Malin Head —J55 23 |7 58 | 4 10 eee 
: | Enmiſtrabul | Ia — 44 3 2 3 = 1 | 
| Rocks —155 24 | 7:46 | 4 jvm og. * 1 
by bihoan Head, : 9 47 34 |3 5 
Entrance of Belle Ile — 47 37 3 1 2 i |þ 
Londonderry 55 13 7 24 i» 4 Houat Ille 8 20 2 57 ( } 
| Bengore Head —|55 14 [6 52 | 4 Dumet Ile — 47 15 2 52 | 
W Racklin I. Weſt Nantes ——47 13 [1 25 ö 
Point — 55 19 6 25 8 . omg 4p I. 47 2 {#2 10 | 
| Fair Head $5264 j6w 169 4 ECIEET 2 6 42 226 g 
The Mads Roche Bon — 46 14 2 21- 4 1 
| | Rocks — 454 55 | 5 46 [10 Ree Ile——— 46 x5 l 283 
| | Belfaſt Loch 54 40 5 43 10 Rochelle — 6 9 1 4 3 
. Copeland Lights|54 41 | 5 3310 Rochfort ——46 3 0 53 Th 
&. ſon's P. —I54 12 ; a9 11 Oleron Ile =—{46 3 19 | | 
| Dundrum . 54 13 o 11 Cordovan Light- b 1 
| as "hl Loch zA o 6 12 10 Houſe — 45 36 ⁰ 1 6 14 2 ö ; 
| Dundalk 53 57 6 27 10 [ * Bordeaux — 4 50 © 30 3 ; 
| Drogheda Bar —153 45 | 6 22 [11 C. Feret —— 44 43 | 1 10 I 
I 5: Patrick's 1. 3 38 6 10 11 *Bayonne — 3 29 | 124 34 
1 Iumbay Wand — 53 31 6 7 [at C. Machicaco — 3 31 43-35 | "ll 
{ | Dublin 53 22 6 22 11 3 | Bilboa ———|q3 29-473. 3 „ 
; Wicklow Lights 52 59 |. 6 7 lo * || E de Lata — 3 34 43 53 | 
| Wextord 52 22 6 30 |$ 2 |} © Penas ——43 4 5 48 3 i 
| Tuſkker Rock — 52 12 6 14 g ; *C, Ortegal—43 46 7 36 1 
Cirnfore P. —52 11 6 23 8 £ [L. Prior — f 31 [8 3 3 IN 
. TheSalteeRocks|52 5 6 36 ⁴¼⁶ ; t jj} Ferrol ——— 443 30 q 303 . 
1 Hook Lights, . * || Corrunna — 3 19 {$12 | 3. | 
! Waterford CRE | ©. Belem ——j43 10 f 13 | 3 | 
$ Harbour ——{2 3 | 7 4 3 | C Turiana — 43 4 921 | 3 1 
Dungarvon —— 57 2 „C. Finiſterre —|42 52 2 14 | 3 1. 
M 173 5 | 
Helwick Head—|51 57 736 F 5 LL oO Bay — 42 14 3 34 3 4 | 
Cork Harbour— [F 41 | 8 23 | 4 porto _ —{41-20 , 213 4}: 
1 Nioſale Harbourſ51 34 8 42 | 4 C. Mondego — 5 846 |3 J 
2 O Head of | þ Vo Fiſeraon —139 24 4 9 10 3 1 
| deren Heads — 5 27 8 52 4 »The Rock of 4 3 5 
Fl Dundedy Head— 51 25 98 | 4 Lilbon —(,38 45 931 13 | 
The Stags, off | - $4 *Lyibon- [13342 |9 7 E & I}: 
| Toe Head 51 19 9 23. | 4 C. Epichel - 138 21 9 15 3 in 
1 | Bultimore Har- St. bes 78 29 | 8 212 il 
ur —— 51 20 9 40. | 4 [„. St. Vincent [37- 2 56 | 3 1 N 
1 | C. St. Mary —37 © | 7-55 13 f ut 
3 ; | | | P. Avenida 37 6 ii it 
| 5 — || *Cadiz 4 [3631 6 6 ]3 I 1 $i} 
| C. Trafalgar —36 10 | 5.56 ä⸗¶]! | 1 
The Isle of Man, *Gibraltar —36 5563 „ il l! 
Ceuta ———|35 50 5 12 144 BI the 
— . . 11h I 
[ F | | 1104 
Calf of Man 1 1 5 |. TE — f | i [ 
Publ 54 7 | 4 42 , 1 a: 1 
Nn Bay — $417 & 338 170 4 107 9 1 
nA = $625 | 4 4  |10' : : | I. 1 
Peel Hill — 5412 4 57 10 # . . . | 
—— a 5 j { h 
| If 
— ' N 
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The North Cuaſt of the Mediter 


ranean Sea, from Gibraltar to 


Point de Fino ————{44 16 


Piombino <3 © 
Point Ercore 2 29 
»Civita Veechia —142 5 
— I 
ape 21a ——— 1 

Naples — — 
Cape de Polonado 3 
Policaſtto — 41 17 
Cape Batiſan — 38 47 
Cape Groſe ——— 138 17 


Cape Spartevento —|3$- © 


Cape Coilonia 39 o 
Jarentino -- 1 


Brinici 40 38 

Barry — ——ů— 1. 4 
Manfre doni 1 40 

{Pape Vejtio —[41 43 

Petcara 


Cape de Mille — 54 
*Genoa —144 25 


Conſtantinople, 
Lat. Long. 

| D. M. D M. 
Malaga — 16356 42 4 15 
Cape de Gatt 36 46 2 24 
*Carthagena . 37 37 1 2 
*Cape Pallos —— 37 34 [o 58 
Alicant 38 25 0 9 
Cape St. Martin 38 47 jo SE. 
Candia a— | 1 | o 1oW, 
Valentia m— 30 O 32 
Cape Oropeſo——— 60 O o 7 
River Eri(ꝛ 4 o 30E. 
Barcelona — 1 2 18 
Cape Sebaſtian —— 1 48 3 15 
Capc de Creux 142 18 3 23 
Perpignan 42 30 2 57 
Cetre wrrnmnrmnmnmn——|43 24 3 46 
Narbanne Road —43 O | 2 55 
Montpellier — 3 37 3 49 
Mountfort — 3 5 © 
*Marſcilles 43 2 5 28 
'*Toulon ———[43 7 
Cape Taillar 43 4 6 $6 
Cape de Oropes 43 29 7 21 
Villa Franca —=143 42 7 7 

7 

8 41 

9 © 

10 


— 
8 
0 


*. Carbon 


St. Maria 
Peſcera 

Cape Seſto 
Roſaro 
Patero 

Dorazo 

La Vallona 

Cape Liqueta 
Pageni 

Larta 

Cape de Larta 
Lepanto 

Cape Gallo 
Cape Mantapan 
Cape St. Angelo 
Cape Mala 
Corinth 
Athens 
Negropont 
Cape Doro 

Cape St. George 
*Salonica or Salonique 
Cape Ballourri 
Cape Pellice 

Cape Monte Santo 
Adrianople 
Galipoli 
*ConRantinople 


ui [| 


Dau tucelu td 


on 
D. M. b. M. 
45 23 N. 4 25 
44 42 


The South Coaſt of the Mediterra 


nean Sea. 


Ceuta 
C. Tetuan mn 
C. Negril 
„C. 3 Forcas 
C. Fegalle 
C. Falcon 
C. Ferrat 

C. Tennis 
*Alpiers 

C. Matito- 


C. Tenes 
C. Fyel 
C. Ferro 
Bona 
Tabarca 

C. Serra 


Tunis 
C. Bon 
Suſa 

C. Paul 
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822 258 
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C. Menſurato 
C Lorat 

C. Sudico 
Stantares 


— 
— 
—— 
O. Blanc un 
— 
— 
— 
— 
— 


d 


* 


r — 4 


LI. 
—_ 


—_ 
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"TLat. 
D.M 


; R Linconta —\30 57 N. 18 10E. 
Ic Sabion—— 31 25 0 1 
0 | cara gien 13g © 
£ Dc. Bengaza —32 28 20 2 
0 e Rat — 
5 derne —132 59 22 21 
5 C Razatin . 132 45 [22 57 
$ c. Luco —132 15 125 25 
0 (. Soliman —[31 40 125 45 
23 P. Ramitan —31 25 126 27 
3 (.Ligoiego ——\J1 13 127 19 
4 
Role — 
5 cal | 11 Jo " 
C. brute: —{J1 | P 
44 binn — 31 36 32 1 
13 Bere lla —31 20 [32 47 
41 
and 2 
424 
. Varuo — 5 
44 * — 36 46 136 24 
14 | Tortoſa — 35 20 136 25 
55 0 Ludin —36 o 136 © 
25 55 Canzin —136 24 |35 47 
57 Falenndretta, or Sean- : a 6 
5 | deroon —\36 25 135 26 
1 Veppo —35 45 137 26 
0 IC Urico —36 35 134 20 
— b. Cavelero — 36 33 [33 1 
1 3 17 
1 — 6 . 32 8. 
4 14 — 30 
erra 0 Blane —36 29 130 — 
C Seven Capes —36 31 28 54 
C Blade — 44 |28 10 
Cbetrera =— 37 10 27 39 
0 St. Mary : 27 4 27 20 
5 14W, 0 Blanc —— — 38 1 26 32 
1 Smyrna — 38 28 27 26 
; e. [anefari — 39 53 (26 32 
45 ( ; | 
1 2 , Capitan — 40 13 23 © 
% ——@23 [94 
o 3x08 ( 
I 12 | 28 
2 19 
3 3 . . . 
4 15 Hands within the Straits. 
44 
7 
7 — 1— 1 Oe” 
; + lucas — 6 *. 2 48 W. 
9 35 - ine Iſlands _ 2 23 "pn 
9 33 Wl lite. K. d W. Point 32 1949 E. | 
10 10 e, r. ditto — 38 3 I 10 
in bes dito —38 48 0 51 
10 50 to, N. E. ditto — 39 10 1 11 
11 15 * —38 0 | 0 40 
11 24 2 5. Point — 3g 10 2 23 
un e keine — 39 18 2 30 
to, N. ditto — 2 
2 5 eto, W. ditto 2 = I = 
16 30 bo, E. ditto —39 42 3 2 
e Minorca, S. di — 
17 37 . ditto 39 43 3 50 
i 40 — 5 0 4 , 


SY 


* Minorca, St. Philip's 

Fort — 39 51N 
Ditto, N. ditto Point —[4o 16 
Sardinio, S. W. Point 39 4 
Ditto, S. E. ditto — 39 © 
Ditto, N ditto — 41 15 
Ditto, N. W. ditto — 440 57 
Senera, N. Point — 441 13 
St. Pele:n — 39 © 
Tovo ——  } 40 
Galite — | 7 CO 
Elba —|42 48 
Planoſo — 42 34 
Capraia — :; 10 

Orgona — — 43 24 
Ponza —442 32 
Luſterca —|33 53 
Strombolo — 88 57 
Leuaze — — 38 12 
Marclimo —|38 © 
Faugnana — 37 56 
Sicily, W. Point — 38 11 
Ditto, S. ditto —136 45 
Meſlina, in ditto —\38 15 
Pantelaria -—}3b 54 
Linoſa —35 55 
Liduſſa 35 40 
Malta, N. Point —1\36 o 


Ditto, S. ditto — 35 39 
* Phe Harbour in Malta 36 © 


Gozo, N. Point — 36 12 
Corfu, S. E. Point 39 31 
Fanc, Entrance of the f | 
Gulph vt Venice — 40 
Pelegoſa — 4 14 
Piani 42 9 
Tremilli —— 42 10 
Liſſa — 42 47 
Pomo —43 2 
Longa, S. E. Part 43 53 
Scio, S. Point — 38 14 
Cerigo, S. Point Dl” 22 
Cerigotte 3 
Milo — at 
Mitclene, W. Point —/39 15 
Goze —35 2 
S. W. Point 35 17 
Cape Spada = 35 45 
S. E. Point 2.35 21 
NE. Point 


Rhodes, S. E. Point — 33 27 


Cyprus, W. Point 35' © 
E. Point —35 40 
S. Point —6⁴ 30 


e 
1 


too + wn wet 
82282888 Bono 
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The Goaft of Africa from Cape 


Spartel to Cape Verd. 


„Cape Spartel w——— 3; 48N. 


. 
1 35 11 5 
Ncw Sale - —/32 35 6 3 
*Mazagan 53 13 8 11 
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Cape Blanco ———_—_ 
Cape Cantinkwa 
*Saitia ax, — 
Mogadore Iſland = 
Cape Geer 
Santa Cruz — 
Cape Nun — 
Cape Bajador _ 
„Cape das Barbas — 
Cape Blanco — 
Avguin — 
Cape Mirich,kkwyaym 
Porte ndic — 
Senegal Bar = 


»Cape Veri 


6 tt... 1 


Lat. Long. 
D. M. 5. M 
33 5N|8 20 
32 35 8 O 
32 20 40 
3127 925 
30 28 | 947 
30 29 | 9 34 
28 40 ft 10 
26 29 14 20 
22 15 1e 34 
20 41 [16 52 
20 22 16 22 
19 15 16 16 
18 6 16 58 
15 51 116 9 
14 46 17 47 


w — 


The Meſtern Iſles. 


*Corvo . 139 42N[31 ow 
*Flores m——_— 34 9 54 
* Fayal, the Town —38 32 28 37 
*Pico 38 29. 28 20 
Tercera [38 54 28 15 
St. George — 38 39 [27 55 
3xaGiola — 2 * 
St. Michael, E. Point 37 47 25 
Ditto, W. Point —37 50 by 48 
*Se. Mary * 37 © 25 6 
The Madeiras. 

orte danto 232 5 Niro 20 
Rock E. ot ditto under 

water 33 30 16 2 
Madeira, Eaſt P. —32 ͤ 50 16 46 
Ditto, Weſt P. —32 30 1) 26 
„Funchal —32 38 7 5 
The Salvages Iſlands * 84 16 4 

The Canaries. 

Lanzarote, North Yr. 20 25N|13 260 
*Ditto, South P. 51 13 41 
Forte ventura, Weſt P. [28 4 14 26 
Ditto, Eaſt P. 28 40 3 40 
»Canaria, N. E. P. 28 1 If 
Ditto, South P. 27 42 15 54 
*The Peak of Tene- 

riffe 28 13 16 26 
1 Ditto, North P, 28 39 6 © 
*#Qrotavia in ditto 22 23 16 30 
Santa Cruz in ditto 28 27 116 18 
Palma, North P. —28 36 27 32 
Tazicote in ditto 28 1 
Ditto, South P. —28 18 27 37 
Gomera, at the Port 83 6 7 4 
*Ferro, the Town 7 47 [17 40 
*Ditto, Eaſt P. —27 50 / 37 
Ditto, Weſt P. —27 56 % 52 


Cape Verd Iſlands. 
[lat. Long. 
an; D. M. D. M. 
St. Anthony ——— 1 gN 24 48 
St. Vincent — 116 50 24 36 
St. Lucia — 6 44 24 Jt 
St. Nicholas — 116 32 24 16 
Sal 16 38 22 50 
*Bonaviſta —j16 6 [22 41 
*Mayo — 13 10 [23 0 
St. Jago, North P. 14 54 123 27 
Ditto, South P. —{14 17 23 25 
Brava 14 50 24 30 
Fogo 14 57 124 22 


From Cape Verd to the Cape of 


Good Hope. 
Cape de Verde IA 46 N17 a7W 
*Goree Iſle [14 36 [17 5 
Cape Naze — 114 24 / 18 
Cape St. Mary, Entrance : 
to the River Gambia [13 17 16 $6 
Cape Roxo — 112 23 [17 10 
os Vergue 14 56 9 52 
Delos Iſles 2 29 [14 7 
„Cape Sierra Leon — 8 29 |13 42 
*Cape Ann 7 7- 1.0 
*Cape Mount | 046 [11 42 , 
*Cape Mezurado 6 13 [a1 17 
Cape Baxos ][ 5 28 flo 7 
Seſtos River 5 27 10 7 
Cape Formoſa —| $5 ; 39 
*Cape Palmas —|] 4 26 15 
St. Andrew's River 5 2 | 645 
Cape Laho — 5 7 5 4 
Cape Appollonia 459 |3 4 
*Axim —— 52 236 
*Cape Three Points 440 238 
*Dix Cove _ 4 48 | 2 3a 
*Sakondee w——n—; o | 15 
*Elmina 5 5 2 | 1 34 
*Cape Horſe Caſtle 5 120 
*Devil's Hill —| 5 18 o AE. 
Anamabot Fort —I5 120 |1 7 
*Acra —._ 0 6 
*Tibberacoe —| 6 53 | 1.23 
River Volta —| 5 53 | 125 
Cape St. Paul 1 
Whidah 6 13 245 
Formoſa River —|6 © | 4 25 
Cape Formoſa —| 4 30 22 
New Call:bar River 4 30 2 50 
Cameron River —| 320 | 9 22 
2 St. John — i 5 19 20 
Gabon River —lo © | 9 23 
C. de Lopas Gonſalvez 0 4789 5 
Seſto River —12 © | 9 45 
Alvary Bay —1 2-27 10 40 


| 

# M. [D. M. 

| Longo River | 178.12 $4E, 

nk River 8. 9 55 13 13 

| (ape Ledo — 9 50 |12 3 

| Is. Philip de Benguela 13 10 |12 41 
= Cape - Sov appears | ] | 
i like Black Hommocks 16 27 12 44 
W lies from —16 5 [12 44 
) Tiger's INand —16 30 112 © 
ee Frio — 18 40 112 42 
) [#flizabeth's Bay 26 12 |15, 30 - 
) cue Roſtro de Pedro [22 26 |13 22 
[#Angra Pequena 26 45 115 40 
0 (ape das Voltas —29 16 45 
1 alwick Bay, N. W 
3 | Point 23 © |14 © 
9 | ce Deſcada — 32 20 15 24 
2 . Helen's Bay, C. * 

Murtin's 32 4 17 45 

3 I idanah 1 _— 18 0 

ere of Go Hope * 29 18 29 


6 


ö 
| 
| 


end between Cape Vera, the 
| Cape of Good Hope, and Cape 


oe: | Ditto, Weſt. P. — 2 45 153 2 
1 Horn. *Cape Pedro — 17 54 J55 27 
7 | 7 2 » the Red Sea 13 17 [43 1 
1—— — pe Iſoclette — 57 1 

KPaul's o SN. a6 4 Great Mazeira l. — hy 58 31 
6 (Ferdinand Noronha 3 56S. 32 32 Cape Roſelgate [22 3 59 5+ 
10 2 W 11 22 8 — Muſcat 23 } 581 
52 RE” iq ls ens 125 57 657 15 
7 | FTINCES J. — » Muleldon, Entrance | 
j Nun dar Man of 0 27 7 0 Fla = Gulf of Perſia [26 17 56 "2 
1 | War s my e Birdiſtan — 28 © I 
42 | Ditto, South P. 0. 5 6 50 — met — 27 18 56 6 
17 w — In 335. L. - W 88 — dhe O 66 8 
7 Irma CH . aſſora — 20 1 7 22 
7 [Aſcenſion #3 14 16 Point Gigat — 2 x 5; 3 
39 5 Helena, n | 46 Diau Point | — 20 * 69 50 
15 | ri 15 588 |.5 Cambaye g: 36 72 17 
45 Puremburgh =» — 30 41 119 15 Surat 21 10 72 26 
44 Triſtan da Cunha 37 10 13 20 a Cape St. John — 120 6 72 44 
4 [Diego Alvarez — 39 20 [IT 2 *Bombay | n—— ; 72 43 
30 [*Gough's TNand 49 3 | 2 30 Dabul —[18 'o [73 29 
33 Falkland J. N. E. P. 51 50 63 30 * Goa — — 15 31 73 55 
32 Dito, S. W. Point 51 0 66 5 . 13 5 bs 2 
51 | and of Georgia — 4 30 * 30 Mangalore — 0 75 35 
34 2 —-4 Mount Dilly — 12 38. 
— | | ae 4 9 3 4 Z 
Ak. ; *Cape Comorin > 
7 lun the Cape ＋ Good Hape to Domira Head, South P. 7. Fa 9 
16 Canton, | of Ceylon | e 
23 *Trincomaley — 8 35 81 27 
25 B Point Pedro — 9 57 \$ 39 
0 Cape of Good Hope 29 S. 18 29. Point Calymere 10 13 79 54 
45 Fa. Cape s — AI 13 50 *Negapatnam — 0 32 - 53 
25 (ye Agullias —134 44 [2-15 *Pondicherry | [11 42 179.59 
22 8 ay 24 10 18 39 *Fort St. Davidis 1129 179 54 

50 * Braze 34 28 j21 59g || *Madras ——[13 5 : [8 35 

22 we Talhado —33 27 124 7 Point Divy — 116 2 1 29 

20 Algoa Baß —— 33 20 426 35 Maſulipatnam — 116 16 1 24 

23 Gn Delgado, Muſcle-| 1 *Coringa Ba —|t6 58 482 30 

3 ay 33 38 [4 10 Point Gordewere 16 45 2 37 

45 T i 


 *Firft P. of Natal —|32 11S, 
*Middle P. of Natal 30 45 


Port Natal 29 50 
' Smoaky Cape 27-9 
Cape St. Mary, Entrance 
of Delagoa Bay | v6. 03... 


Cape Coriantes 


Cape St, Sebaſtian —J21 35 


Sotala — 
Angoxa annn—_—_—_—; 


Judda — 21 20. 
Mozenbique I4 5 


* Socotra I. Faſt P. 12 18 


Cape Delgado — o 6 
Giuloa — — 841 
Mombas — 334 
Melinda — 
* Magadoſha 22 20N. 
Cape Baſſas 24 50 
*Cape Orfui — to 27 
*Cape Guardafui 11 47 
* Cape Babelmandel, En- 
tr.n-c of the Red Sea 12 38 
* Cape Fartaſh —|15. 29 
*Cape Aden 12 4 
Cape Morebet — 17 1 
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. WM 
rnb, Pagoda =. 4d 8 57 St vor lol 7 | 9 34 
htk Pagoda * SI 86 10 =: Hi e Ds. | 9 35 
Falſe Point 20 17 ha 51 8 = N 2oagy 16 
ths = 8 [88 | Ent Io 
2 $7 21 | || Amirante I. N. W. P. 5 46 
Me nelle 41 88 11 | S. E. P. | 6 30 
»In e — — 6 E. F. 
Calcutta — 22 5 88 33 Mahe I. - Ky * 3 E 
+ Chandernager 22 51 88 35 N 
r 
: [Araczr Ri 3 —7 at = 37 gp N Naga — 40 
. Negrais —416 9 *St. Brandon 16 34 
*Gu?f of Martabzn 15 37 | 96 30 ä Bank, S. W abs 
| f. — 2 12 182 tt Sandy mand — 15 10 
18 Romania 1. r 15 104 3 — x 0 0 4 
| | 1 1 14 i8 ſtod 55 — ec — 1915 
[*Cambaja Point | $45 103 45 St. 8 Iſles 6 7. 
Avafella Point 12 54 [107 50 Peros — 08 5 30 
s pulo Canton ; is 107 15 | Diego * — 7 Pw 
C. Nord or Turon —jib 4 6 25 COON ey t — . 
4 Ne * av: 3 Maldive Iles, S. E. P.] © 408. 
Canton jt * | , N. W. P. 7 4,5 
* hy | Malique lands = '$ 15 
- i} Laccative Ifles, S. +; — 10 © 
aun. lying 8 the Cape of : 5.112 þ 
Good was 1 e Cameron. - 
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tes Eoft of Cape Cimrin. 


— — 
—ͤ— — 


3t. Paul's I. 137 318. 77 86 F. KORS 7 
Amſterdam — —138 15 78 © . 
South P. Eape | | 
St. Mary's ] 25.33 |44 55 *Ceylon, 8. Point —| 547N, 81 2k 
[North P. G. Am- 5 3 Point — 9 57 90 39 
| bro or Natal 312 2 | 50 19 *Trincomaley ; in ditto 35 81 27 
St. Augulitin's B. 2 23 33 43 32 Bale of Cotton Rock —| 5 $6 15 
C. St. Vincent 821 4 43 37 Preparis J. 14 50 | 93 35 
C. St. Andrew's $116 6 45 32 Cocos J. North P. —j14 A1 93 10 
[e. St. Sebaſtian 48 3 9 7 *Great Andaman I. 1 
Zay Antongil 10.0 5 3 North P. RL 
i; St. Mary 15 «& 50 36 South P. 1121 92 35 
Foul Point - ALAN 149 57 Little Andaman, S. P. 10 15 | 92 "3 
| *Fort Dauphin 23 2 7 58 Nicobar Mes, N. P. — 9 25 93 
Baſſas de India 22 20 41 30 South P. 6 51 [94 17 
Europa Rocks — 21 30, | 40 17 Seyers I. —— 735 | 9 
Juan de Nova 17 "5 43 3 Hog J. 230 95 45 
[Suſſex Rocks —21 2 42 2 Poolop Nyaz <——|o 57 |97 2 
PN Iſlas ., — 2 7 46 36 30 Po Mintaon 0 25S. 97 45 
| Englith Bank — 17 30 39 7 Good Fortune J. S. P. 1 57 99 49 
| Ihefterfield Shoal - — 16 17 4 © Engona 5 20 101 54 
| 171 L—[4 |45 2 | Pozgy or Naſſau, S. P. 3 15 100 5 
f*Mohitia 1. — 30 [43 55 | Trompeuſe $33 fe 
Johanna L. ,-12 15 & '35'! Prince 1 Straits” of | \ 
Comoro —11 32 | 43 30 * Sunda «——|b 24 1944 
[ *ortugueſe Shoals _ — 12 33, | 46 55 *Chriſttnas J. 040 10 27 
ohn lartin's I. = = 9. 443-35 tne; NOS 2 b 
| 
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— — 


2 


r ! ]⁵˙ AX. ͤ—Eũfe I I a. <a 


* 


„r AS WY WW or WH ee — * 


MA AS e ee e 


5 Lat. } Long. 

Me D.M. g 

Coco I. — 2 458. 98 JOE. 
#ſava Head, or W. P. | 6 45 1104 55 
Eaſt P. 8 37 jr04 37 
"Batavia in ditto ——| 6 10 1106 57 
"ally Straits, South 
3131323290 8 45 114 47 
"Bally I. South P. 8 56 115 23 
Larabock Straits 9 10 1115 67 
Straits of Maſs —_— © 116 50 
Traits of Sapy — __ 10 119 32 
din dal Wood J. rene 
Roto J. 1115 123 7 
Timor J. Weſt. P. 10 15 1123 43 
#Pulo Runda | 5 59 93 39 
*Pulo Way T 95 33 
*Pulo Braſſe 53 95 21 
Sumatra, Weſt P. 5 25N.| 95 32 
Archer, in ditto 5 22 | 95 40 
#Bencolen, in ditto 3 49S 02 6 
vEaſt Point 53 8 7 


— —__ 


— 


Ilands in the China Seas to the 
Eaftward of Java. 


x | Lat, _ 
D. M. D. M. 

Scarborough Rocks 15 ON. 11 12E 
Hainan, North Point [20 2 110 15 
South Point 18 12 {109 20 
*Formoſa, South P. 27 47 1120 52 
Pratas Rocks 20 30 116 13 
Triangles Rocks, N. P. 17 © 111 | 
S. P. 16 o 11 32 
* Borneo, S. W. Point 2 45S. 109 28 
*S, E. Point | 4 15 114 25 
W. Point [o o 1108 45 
E. Point | 5 15 N. 118 50 
'N. Point. | 7 © 1116 45 

*Balambangan, En- 
trance to the Sooloo 

Sea ” —— 717 117 33 
— — — / 17 1117 30 
*Palzwan, S. Point 28 117 30 
N. Point 1 20 1119 46 
*Sooloo I, E. Point s 57 II21 21 
Celibes, S. Point 5 46S. 120 30 
N. Point 2 oN.1124 0 
Luconia, N. Point 18 45 120 45 
*Manilla, in Luconia 14 3 120 59 


7 


Banca, N. P. — —— 
S. .. 
Lucepata, South En- 
trance to the Straits 
of Banca — 


Billiton, S. E. Point | 
Bintang, Eaſt Entrance 
to the Straits or Sinca- 


re 
15 J. 
K. Jul ian's I. 
Timelan J 
Victory J.. mms 
Wood 


Saddle 7 


Natunas J. — 
*Pulo J ino J. 
*Pulo Aroc J. 
*Pulo Timon J. S. P. 
*Pulo Brata 
Pulo Lazen + 
Ridang J. 
Pulo Uby 
*Pulo Way 
Two Brother 
*Pulo Conde! 
b pulo Sapata 

Elephant 


. — mm 
South Sea Caſtle J. 
Paracel's J. Yorth P. 
South P. 
Macclesfield Bank, N. 


oint 
South Point 


North Entrance | 


— ——— — 


Anambas J. —— 
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— command | 
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NoTe. In theſe Seas there are many 
thouſand Iflands, ſo that it would be of 
no Uſe to lay them down here. Recourſe 


muſt be had to the beſt Charts. 


Leo 


New Holland. 


— 


— —uę—ͤ 


S. W. Cape 43 428. — 5 E 
S. E. Cape 43 40 [147 5 
: 

St. Maria's liles 43 20 148 10 
St, Patrick's Head 41 44 1148 20 
„Cape HoWe—— 37 24 [149 4 
Cape Dromedary ., {36 21 1150 4 
*Botany Bay — 34 © [51 70 
Port ſack ion — 33 47 fist 21 
Cape Hawke — 32 13 1752 28 
Smoky Cape 30 49 153 
*Cape anger —— 2S 152 2 
Cape Morton —— 26 57 1153 22 
Sandy Cape —— 24 45 83 2 
Keppel Bay 23 30 150 40 
*Cumberland 7. — 20 30 148 45 
„Cape Cleveland 19 io 148 5 
„Cape Flattery — 14 f ½ 1145 10 
Cape Conway 20 44 148 30 
*Cape York — 9 44 [141 37 
Van Diemen's Bay —1⁰ 30 130 15 

New Guinea. 
Cape Falſe 8 40S. 136 20 

Eaſt Pojnt 6 20 {148 o 
„Louiſiade Illes, E. P. 10 35 64 o 

Weſt Point} 8 30 148 30 
New Britain, East P. | 4 53 183 9 

Weſt Point] 6 o- ich 20 
*New Ireland, Eaſt. P. | 5 © 1162 30 

Wett Point 2 20 148 20 


* 


— —— ¶ — — a 


r 6 f Lat. : — 
* D. . ö 
Rocks and Shoals lying Meſt of New Zealand. PD. M D. M. 
. New Holland. *Duſlcy Bay tf 48. [166 247 
*Palliſer's C. wwm————ſ; 38 175 4 
„C. Farewell — f 37 1772 47 


— 5 — — || *Turnagain C. 40 26 |178 
. pa p ch. 34 10 f 5 
A Rock above Water 28 178. 98 30 E. 5 Land, N. P +7 8 167 7 
oates Iſlands 21 45 93 27 r 27 30 
: South dittoſ6Go o | 2 
Tryal Rocks - — 0 40 104 30 | 727 Gt 
Roſemary I. —\20 30 110 45 —— — 1 
Abrothos Shoals i _ 30 * r 3 * 
rguellen's Land. I . 
285 1 From Calais to the Scaw, - 
"OH * * | Non 
7 . h P . O / . *Calais —U— 0 57N. 2 55 ; ki 
[lands 17¹ f E'1 cine cean, yimg Gravelines — 6511 o 2 1 IDa 
' between New Holland and Cape *Dunkirk — —w———;i 2 | 22 He 
H. | *Newport — 8 2 51 Witt 
orn, *Oſtend | 151 14 3 2 8. 
. Walcheren I. Weſt. P. 51 32 3 26 
* 88 eee. a 51 53 3 5 * 
*ormola, South P. 22 Ff N. 120 50 E.] Schowen I. —51 47 3 43 
North P. 25 15 12 13 North Gatt — 52 I 4 9 
Tayoan in Formoſa 22 49 120 20 *Rotterdam —[5156 | 434 
Great Liquee, S. P. - 15 |128 30 * Amſterdam — 2 23 | 45, 
North. P. o 128 30 Texel —— 53 1 45 ] 
Xuno I. South P. 31 30 131 50 Bremen —53 23 | 10 28 
North P. 34 45 131 30 Elbe River, Entrance off54 4 10 1 
Niphon, South P. 33 30 [135 o Hilige Land Light 54 11 37 
North P. 141 © 1142 © Holmen 6mFmᷓ— 07. $ 38 
Matooſmace 42 30 [140 30 Robſnout —— 57 30 9 49 * 
*Kamſchatka, on the | Scaw — 10 43 
Main, South P. 51 © 156 30 | 
Beering's I. South P. 54 © obo 30 I E” 
Ladrone Iſles, Northern- ; 
mm. =» Ins 0 From the Naze to Peterſburg, 
homers Illes = 305 ha 0 | 
uahine I. 16 448. — ö 
1 . 9 u. 156 8 *Naze of Norway 47 50 N.] 7 F E. 
I. St. Pierre 11 0 1178 45 — — —— , vv. 
Sandwich Iſles 17 418. 168 39 E. x + ef — n 
Northermoſtſza © |159 30 W. rederick tad —59 10 | 10 35 
*Owhyhee, South P. 0 153 30 Paternoſters —57 54 | 11.32 
een Charlottgl. [19 18 [138 % || ane Light 157 54 | 11-40 
New Hebrides, Quiros Wingo Beacon 57 353 [14 
a 414 36 16) 26k. Gothernburgh —57 42 | 1145 
| Northernmoſt}i14 30 156 45 Tc: — * E 
Southet nmoſtſ20 30 5 30 ; - nl 2 1 
*Ballabea 1. 20 7 (164 28 Trindelen Rock 57 28 11 15 
New Caledonia, Pud- BIR | Kummel Bank Lie BE 
gona 20 18 164 47 Nidigen Light 57 18 | 12 1 
C. Colenet 5 21 
Charlotte's Foreland f22 15 167. 20 H 2 — — 55 
c. Coronati 3 P. 0 3 = 30 Halland's I. Wadero 56 26 | 12 36 
*Friendly Iſles, Nor- 1 Keul 
thernmoſt 19 30 [174 15 W. Fo i _ LAS ee 56 4 
Southernmoſt|z1 30 |r75 10 i | as J 56 12 | 11 48 
Society Iſles, N. W. ee : [50 20. [10.9 
3 19 hes 4 Cronenburgh Light 56 3 | 124 
*Otaheite, Oaitipeha | Ws yer 50 x — 
Bay r Buen I. North P. 55 5 12 44 
„Hocd's I = 2 | Lendicrone 56 12 5 
; <P 138 46 Copenhagen — 55 41 12 41 
8 \ 


1 


— — 
— 

—— — 

— — 

- 

— 

— 


8 5 | 
L 2 The Coaft of Tcelan, | 
| —_— | — — 51E. 6 Lat, Long, 
N Ltholm, North P. 55 3 = | 3 — 40. 
Ir:1trebo Light a 53 3 = 8 Reikianeſs C. 167 55 121 4 | 
24 lade e Fab 14 54 Weſtman's I. 65 36 24 | 
g Ep 55 n — = [24 26 
- nb S. W. P. 2 = TY I „ 34 — K I 
I9 wantzick 56 11 16 29 4 North "= ——ů—— 67 O 17 30 N 
J, North P. 57 24 17 Grims I. . — 67 © | 14 
5 Olan South 3 56 55 181 — 0 4 2 6 | 
27 _— 27 || Long =” IH = as | 
2 58 1 12 4 — I — 5 [12 14 þ 
— — — 1 P 
= - 2 It Engelhoaſt "I 5 |13 4 | 
3 Lights _ - 22 30 Wreeland I. 63 22 pe 49 j 
js Neſs Lights [57 f 30 C. Hekla — 
er FN 
1 icht — 58 5 1 ä "TIN, 
erort Lig 59 49 Greenland, 
— Light — 69 21 = * The Coaft of | 
—— wy ade : . oN.j A. 
— Ts * John or Manen's 1, 7 9 1284 
Bontokoe I. | 20 5 22 17 | 
Charn P. — 7 23 [27 19 
] Dangey . — 865 4 C K | 
. ; 62 30 ö 
Naze to Archange Whites I 10 5 3 55 
Fram the W a —— 1 30 
C. Diſcord 9 55 (4 
| C. Prince Chriſtian —59 38 [42 38 
| C. Farewell 62 o 146 7 
| 7 It 7 13E 3 i 
org — Na 3+ 2 2 Davis's Straits. 2 
les Land 5B 1 5 53 62 40 N. 46 38W. 
| - 7 — 
11 : C. Refolution 47, 30 
9 Grar Wylingſoe — 58 56 ” C Cornfor _ 65 53 - * | 
"oF ſe 3 5 | Hope Harbou I 4 
— e ta 7 24 2 on ert's Sound ot 1 47 58. 
— 8 bo i2 | 5 50 Cooken Sound 0 7 WY 
ph Bergen 460 18 5 30 K. Chriſtian's River 64 55 52 cl 
Mus Sound X bo 36 - Pon Muſketto Cove — 67 22 |45 5 
Sk. woog [ 6125 | 5 42 el Fort 3 
35 } Kite Note P. —— I. S. W. Point 72 40 [44 8 
2 .. Waygate . Bedford |68 30 535 
is lwwerro I. Var. 2} * Y 43 * Gumberiand 1.8. Pr 6 20 - * 114 
ſt ay of Goo + I 1 
94 Irs Cape, Var. 1 P. 71 10 |26 nip 41 War 5 : [] 1 
3 hers 1. Var, 1 E. W. %o 27. 33 25 — . | 
| Fiſher's J. — . ; 
* | Kildume I. Var. 4 P 69 30 35 45 125 | 
| Weſt — — | 
oy | River Kola, — 2 35 35 , ay. 4 
X | Var. 4 P. 5 wie <4 36 30. Hucſon's Bay 
Ee e h e 
33 | by u. Var. P. W. 66 8 [19 2 ee Bo a7 Ns 16 
39 | 15 agel, Var: 4 P. 64 30 32 © pars — . — 4 8 5 
4 — , 27 [33 50 Torr Nieva 62 10 |68 20 
54 Cunoſe ——|66 30 _ |41 50 Saale Back I, $$ 4 79 55 
mY Bars —|68 45 [43 15 Great Bear I. | 
> | 1e Candinoſe £ 30 62 2 
4 [| Veigate's Straits 5 o 1 © p 
4 [Nova Zembla „ Cn 


fee Cove 


Baker's Dozen —— 
Great Savage 1. 
North Bluff. —— 2 2 

od's Mercies— 
* 63 20, 


Saliibury I. 


Lat. Lon 

J. M. D. M. 

3 | 

52 2 70 0 
71 10 

52 28 70 48 


Nottingham, E. End — 53 35 76 45 


C. Charles, Eaſt End —|52 50 74 15 
h Weſt End—joz2 40 76 © 
Burgeo Iſles — 47 36 57 35 
©: Waltingham ——— 2 40 78 © 
E. Diggs —— 52 45 78 48 
Mansfeld, North End—\62 40 78 © 
72 South End—ſ61 35 81 30 
Slcepers I. oO 10 81 30 
Great ditto $ 35 81 30 
E. Pembroke — 2 57 82 10 
Large Swan's Neſt —62z 20 [83 30 
C: Southampton 162 10 86 10 
Churchill River — 58 47 194 7 
Charlton I. —————|52 3 |79 5 


Port Nelſon's Shoals — 157 35 


Hay River 


77 10 


' 


| 


From Hudson's Bay to Duebec. 


Button's Iſlands . 60 47N. 65 16W 


Black Head — 59 co (63 32 
Falſe Black Head — 59 20 (69 14 
Cardinals I. 58 50 [62 55 
Steel P. —5 8 7 |61 45 
Eaſt I. — 57 45 \b1 15 
Sade! Iſlands 57 13 (60 45 
Inchanted Cape — 564 |bo 50 
St. Peter's Hatbour — 56 28 [bo 45 
C. Harriſon — 4 54 56 45 
Great Bay of Eſkimaux 54 20 5% 30 
E. Charles . 52 13 |55 25 
Vork Point 51 57 5 52 
Red Ba — 51 44 jor 25 
Black Bay — 5 40 56 42 
| ed Cliffs — 1 3 356 45 


orteau Bay 


— 


a Bay 


8 


Mount Joli 
Mingan I. 
Trinity Bay 
Laval Bay 


Stand Point 
18 Bay 


a 
reat Mecatina P. 
Little Mecatina Iſlands 50 28 


Eſquimeaux Iſlands 


Grand Bay, St. Johnwor go 22 
Ide Seven Itland Bay — 50 7 |65 45 


Bay of Rock — 48 5 


— | © BOK 


51 24 57 12 

._ = $2 > 157 4g 
- 50,52 159 2 

— 50 42 59 8 

9 27 

2-3 130 

— 50 12 63 © 

| o 16 (63 15 
64 9 


— | 66 2 
ö 


—49 28 |67 o 
48 55 68 © 
bs 33 


— — 


— — — 


— P P — 
= * — — 


> of Placentia — 


— 


St. Paul's Bay —— 


uebec 


211 Ifle, Var. 200 300 
Weſt 


We 
Quirpon Harbour . - — 
St. Anthony's Cape — 


Hare Bay 
Groais I. 
Green I. 


Hooping Harbour — 


White Bay 
Horte Iilands 
C. St. John 


Bay of Notre Dame — 
Twillingate INands — 


Fogo I. 

Gander ayꝛy 
Wa. ham lilands — 
C. Freels — 
Funk I. —— 
Barrow Harbour — 
C. Bonaviſtaa — 
Trinity Bay yj k 


P. of Grates 


C. St. Francis ——4 
St. John's Harbour — 


C. Spear 
Bay af Bulls 
C. Broyle 
C. Ballard 
C. Race 

C. Pine 


St. Mary's Bay 


C. St. Mary's 


apeau Rouge — 
St Peter's I. — 
Langley I. — 
Great Miquelon — 
Burnet — 
Fortune Bay a—— 
Penguin's Iflands — 
Runney I. — 
Great Barriſuay — 
* Burges I. — 


C. Ray, Var. 200 Weſt 


God Roy 1. 


C. St. George, Var. 190 W. 


South Head 


Cape St. Gregory, Var. 
eſt — 


220 40 
Bay St. Paul 


Ingornachoix Bay — 


St. Joh 


0 in's 3 ———— 


Point Ferolle 
Bay St. Barbe 
C. Norman 
Limits of 


Outer Bank 


the 
Pank of Newfound-| 
land, North P. — 
| South P. — 


— ù— —— 


— ——œàqGV—V 


\ 


— | $2 


* 


Great 


— 


— — 

— — ——— . ene 
—— DS 

— — 


Lat. | Long,” 
D. M. D. N. 
47 30 Nüeg 1 
55 69 
5155 
51.4 [8 
5117 55 9 
5115 55 50 
50 55 55 
50 47 557 30 
50 46 50 13 
50 15 66 20 
50 21 |56 46 
56 10 55 33 
50 © J55 30 
50 3 435 
50 0 153 49 
49 © 154 10 
49 54 133 25 
49 34 |52 55 
50 1 {52 12 
43 50 [33 © 
48 52 5335 
48 30 53 0 
22 52 30 
754 152 25 
47 32 52 20 
47 30 15 
47 21 (2 24 
47 7 15250 
46 49 5237 
46 42 52 44 
46 40 53 15 
46 50 1533 9 
54 2 
2 
46 36 30 6 
46 42 361 
46 55 |561 
47 1 55 5 
47 1 55 
47 24 125 0 
47 32 57 25 
47 37 57 
47 32 57 37 
37 7 159% 
47 52 |59 8 
48 30 8 8 
40 22 53 12 
M6 99 
50 38 57 22 
30 50 57 18 
57 3 157 © 
5115 56 48 
5140 55 57 
50 15 49 45 
an ©, {KV 
47 o 45 © 


— 


—— At , frre 


ML 


66% 


The Gulf of St. Lawrence. 


| 


— 


Brion IJ. — 
Magdalen I. N. E. P. 

S. W. P. 
Entry I. 


L of Anticoſta, E. P. 


S. W. ditto 
Weſt ditto 
North ditto 


[du Bik, in the R. St. 


Lawrence ok 
Mount Camille * 
- St. Ann — 


Magdalen R. 
C. Rozire 


C. Gafpe and Bay — 


Flat P. 


I. Bona venture 


C. Deſpair 


Miſcou I. Entrance of 
Chaleur Bay — 


p. Eſcuminacs wn 
St. John's I, N. Cape 
Weſt Point 
Eaſt ditto 


Bear Cape— 


Hiliborough Bay 

C. St. George or St. 
Lewis 
Gut of Canſor, North 
Entrance — 
Juſtan Corp J. — 
Port Hood 


c. North, I. off Cape 


Breton 
Port Dauphin, ditto— 
Spaniſh Bay, ditto — 
Flint I. 
Scatari I. 
C. Breton 
Loviſburg 
C. Hinchinbroke — 
I. Madam 


Chedabucto Bay _— 


St. Paal's J.? 
pirq Alandsĩé?é᷑⁊ ͤ 


— + 
Gut of Canſor, South 
Entrance ——| 


47 55 
47 32 


47 41 


47 12 


—47 15 
11114 


47 15 
49 8 
49 22 
49 48 
49 53 


48 32 
48 37 


49 3 
49 13 
48 47 
48 41 


45 34 
48 28 


8 
* 24 


Lat. - 
D. M. 
47 11N 


MM. Hauto I. 


TABLE lu. 


From Cape Cansor in Nova- 
Scotia to Cape Florida, 


Sable I. Eaſt Point — 
Weſt ditto 
C. Canſor, Var. 152W. 
Port Howe 
Torbay 
Sandwich Bay — 
Port Stephens — 
Hallifax Harbour — 
C. Sambro Light-houſi 


Charlotte Bay, Var. 14 


Weſt 
Port Jackſon 
Iſle of Hope 
Port Roſeway — 
C. Sable, Var. 110 15 

Weſt 
Seal Iſles 
CG Forchy — 
St. Mary's Cape, Var. 

11 45) Weſt — 
Breyer's I. Var. 11150 

Weſt 
Anapolis Royal — 


C. Chignecto, Entrance 
Baſon of Mines — 
C. Spencer 
Mocgone's I. Entrance 
of St. John's River 
Entrance of St. Croix 
River - - 
Iſland of Campo-Bello, 
8 or Weſt paſ- 
age of Paſſama- 
quoddy Bay - += 
Wolves'-Iflands - 
E. end ofGrand-Manan 
Grand-Manan N. head 
do. Weſt end - = 
do. S. W. Ledge of 


Seal-Rock - - 
Quady-Head N. E. P. 


Entrance of Machias 
Meere 


Croſs-Iſland off Ma- 
chias Bay - 444 31 
Machias-Seal-Iſlands 44 27 
Beal's Iſland 8. Point 144 24 
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— ——-— ————— — — 


» - 4 
————— Pry _ 


—_— — — — 
3 — 


— — — — —— — — 
* 
bf 


Sm 7 — — 


— — hw —— — — 
nin a — = 


— — — ' 
2 —ä — —ͤ—e KE 0 ˙·ñ 


IV. 


2 
5 Lat. Long. Lat. Long. 

a D. M. D. M. D. M. D. M. 
Little-Manan-Ifland [44 19 Nj67 sz WII Squam (Pidgeon Hill){42 40 N[7o 36w 
Gouldſboro'-Harbour [44 20 67 56 Sandy Cove (or Bay) [42 40 0 34 
Mount-Defer:-Rock [43 52 68 o5 Cape Annlight-houſes 
Cramoury-Iſlany (near on Thatcher*s Iſland 42 38 70 33 

Mount-Defert) + #44 74 68 12 Eaſt Point of Cape Ann a 
Long-Illand, South of Harbour - 42 35 70 39 

Mount - Deſert or en- Light-houſe onBaker's : 

trance of Blue-Hill- Iſland -' « + 42 33 70 46 

Bay - - 44 06 (68 22 Beverly - - = -|42 33 70 50 
Iſle of Holt - -|44 oo 68 5 Salem - - - o [42 32 |70 50 
Caſtine (formerly Pe- Marblehead - - 42 30 70 49 

nobſcoat) - - - {44 24 68 46 Nahant Point (N. E. 
Matinicus-Ifland - [43 50 163 56 Point of Boſton har- 

Cape-Sable (S. point bour) = = 42 27 70 52 

of Nova-Scotia) - [43 24 (65 35 Boſton Light-Houſe -142 21 70 53 
Wooden Bald Rock [43 45 658 55 Boſton -. - - = [42 23 70 58 
Iſland of Manheigan [43 44 69 15 Cape-Cod = 42 05 70 14 
Pcamaquid-Point - 43 48 j6g 27 Cupe-Cod Light: 7 42 05 o 14 
Townſend, or Booth- Sandy Pointor Malabar|41i 34 [50 09 

Bay entrance [43 49 69 04 Shoal ofGeorge:,E.end|4i 45 |68 22 
do. South point Rock [43 26 69 07 do, of do, W. end [41 35 (68 54 
Bantum Ledgrs - [43 42 (69 03 NantucketGreat round 
Kenneheck-River en- Shoal - - 441 25 |69 55 

trance - - = [43 43 169 42 Nantucket light-houſe|4; 16 [70 04 
S:gwine and. -. - 143 41 (69 41 Sancoty-head or Nan- 

Cape-Small Point 43 40 69 47 {|| tucket-liland < 41 16 |69 49 
Cathe's-Ledge, {ihoal- Tom-Nevers-head 41 14 o oo 

eſt part) = - = [43 04 69 06 Nantucket ſouth-ſhoal( 40 44 [69 55 
Alden's-Ledge, of Cape-Poge - 41 25 70 27 

Cape-Elizabeth = [43 28 /o 09 $quibnocket-- Head 
Bruntwick - 43 52 ( louthwelterly part of 
Fort-Hill (Portland) 43 43 Martha's- Vineyard) [41 19 [70 48 
Portland Light-Houſe [43 39 {70 08 Gay-Head {Welt end 
Cap:-Elizaveth  - 43 33 170 06 of the Vineyard) 41 22 170 53 
Soco River entrance -143 28 [70 17 |]. Noman's-Land-lſland [41 16. |70 52 
Wood-Ifland off do. 43 25 [70 15 New-Bedford 41 41 170 57 
Biddeford 'Cown, - {43 30 70 21 Buzzard's Bay entranceſ41i 28 70 58 
Agamenticus-Hill - [43 16 7 36 New-Port entrance [41 29 71 23 
Cape-Porpuiſe - <= [43 21 [70 20 Rhode-Ifland Light- 

Wells Harbour - 3 19 70 28 Houſe - - [41 28 71 30 

Bald-Head - - 43 13 o 30 Point- Judith 41 24 171 33 

Cape - Neddock Nubblſa3 10 0 31 Block-Iſland (Middle) gt 10 71 40 

Vork-River— z o7 o 33 Momock- Point, Eaſt 

Boon-Iland - < - 06 70 26 End of Long-Iſland [41 04 72 01 
 Bvon-liland-Ledge iz 04 70 22 New-London, or en- 

P rtifnouth Light- | trance of Thames- 

Houſe -- - + [43 04 70 39 River - — [41 22 72 16 
Portſmouth - 443 o; 70 41 Norwich on do. 41 34 72 29 
liles of Shoals - — 43 oo [70 33 New-1Haven entrance 41 18 72 57 
Newburvport Lights | NewYork light-houſe| 

on Plumb-Iflani 42 48 70 46 on Sandy-Point - [qo 28 174 07 
Iptwich Entrance - 42 43 170 44 Pert''- Amboy = 9 


82] 


Little-Egg-Harbour 39 30 N/A 23W|} Talbert's Iſland (Geo.)[3; . 
Great-bgg-Harbour [39 18 74 33 River St. John (Ent.) [30 og 55 
Cape-May — 38 57 74 55 St. Auguſtine 29 40 81 45 
Cape- James — J38 47 75 08 Auguſtine-Bay 29 41 581 49 
Light-houſe on Cape- | Cape-Canevercl - [28 12 80 52 
ie o Shoals off do, - 428 15 80 47 
Falſe-Cape - 38 27 75 08 Cooper's Hill (eaſtern- 
Cape-Charles + [37 11: 76 10 moſt part of Eait 
Cape-Henry — 36 58 76 17 || Florida) — - 126 42 30 23 
Norfolk (Vir.) - 36 55 76 37 Cape Florida - [25 44 80 34 
Peterſburgh (Vir.) [37 14 (77 54 Dry-Tortuga-Shoals [24 22 |83 10 
Vork- Town (Vir.) [37 12 76 52 Cape-Savle * 25 00 81 37 
Richmond (Vir,) 37 30 77 50 Charlotte Harbour 26 43 [82 55 
Annapolis (Mar.) 39 00 Spiritu Santo Bay = 127 46 33 22 
Alexandria (Vir.) 38 55 Bay of Apalache [29 40 83 35 
Chincoteague-ſhoals, Cape-St. Blaze - 29 35 35 09 
on Maryland-Shore 38 00 [75 os Penſacola- Bar [30 20 86 42 
Baltimore J39 20 [76 50 Mobille-Point _- 39 15 87 21 
Roanoke Inlet [35 47 76 08 Mouth of the Miſſiſippi 
Cape-Hatteras Shoals, River < — . 429 00 Þ8 37 
South- Weſt point [34 48 76 oo I. of Bermudas, Saint 
Cape-Hatteras |35 08 76 7 George's Town - 32 45 63 30 
Occacocke Inlet - [34 54 76 28 N. W. Point 32 25 {63 25 
Newbern (N. C.) 35 14 S. W. Point 32 11 63 40 
. — 2 ag Nor. This [fland is ſurrounded with | 
Shoals off do. S. part [34 12 77 01 dangerous Rocks at ſix or ſever. Miles diſ- 
Gore-Sound (or en- F tance, eſpecially on the North Side. 
trance to Beaufort) 34 28 j77 18 La | 1 
Bouge Inlet - 34 33 j77 38 2 
Bear do. [34 32 j77 42 Iſlands in the West-Indies, 
New-River do. [34 27 [77 52 
Top-fail do. [34 18 78 04 9 - 
Wilmington (N. C.) [34 11 [78 21 
Peterſburgh (Geor.) 33 46 |81 32 : 
Cape-Fear - 3 50 [78 25 2 N. E. P. 10 45 Nj60 3600 
S. end of do. Shoals [33 40 78 23 vbago, N. E. ditto [11 29 59 57 
Fryingyan-Shoals off S. W. dircto [11 5 460 49 
ditto, 33 30 78 17 Greneda, N. E. Pt. [12 14 |61 49 
Ceorge- Town [33 14 79 07 S. W. ditto [11 57 [62 19 
Shoals off do. - [33 10 79 03 Greneda Bank, Mideleſ11 55 62 45 
C2pe-Roman « [33 03 [79 24 Barbadoes, S. Point [13 7 [59 45 
Charleſton light-houſe|32 44 80 02 E. ditto - 13 12 |59 37 
North Eddiſto Inlet 32 33 80 16 Bridge Town [13 9 59 51 
South Eddiſto do. [32 30 80 24 N. W. Point [13 22 [59 52 
Beaufort (S. C.) - [32 28 St. Vincent, N. Point [13 12 [61 16 
Port-Royal - 32 05 80 52 S. ditto - [13 4 j61 15 
Tybee=-Light -< [32 80 57 St. Lucia, S. Point [13 30 [61 © 
St, Catherine-Sound [31 37 [$1 18 N. ditto - [13 56 [59 46 
St, Simon's Sound [31 01 [81 48 Martinico, S. E. Point. 14 24 60 57 
Brunſwick (Geor.) [31 10 Dimond ditto [14 24 j61 1 
Amelia Sound (or en- Port Royal 14 36 61 4 
trance of St. ak W. Point 14 25 61 14 
Aver) 30 35 82 o N. E. ditto 14 58 (61 © 


Old C. Francois [19 40 |6g 57 
*C. Samana [19 15 69 10 
C. Raphael + is 56 69 © 


IF Tan, * 
. D. M. . . NM. 
Dominica, S. Point |15 15N | C. Tiberon - |18 15 NVA 20% 
N. ditto « 15 29 Fort St. Louis 18 19 73 15 
| Marigalante, N. E. P.] 16 4 Navazal. - 158 18 54 53 
| S. E. ditto [15 53 X C. Dona Maria 18 38 [4 22 \ 
| Guadaloupe, S. Point 15 54 8 Petit Grove — |18 27 72 45 | 
| N. ditto - 16 30 C. Nicolas - 19 46 |; 25 
| Grandeterre, S. E. P. |16 15 »The Mole — 19 49 3 25 
N. ditto - 16 41 | Tortidas, E. Pointſ20 2 [73 32 
| Deſerada, N. E. Point|16 24 W. ditto [20 5 72 54 
| S. W. ditto 16 18 ; Monte Chriſto 19 56 |71 39 
| Antigua, E. Point 


Montſerrat, N. E. P. 
S. W. ditto 


St. ohn's, S. Point 

| St. Thomae, E. ditto 
| The Town 

1 Porto Rico, N. E. Pt. 
| S. E. ditto 


A dry Bank - 18 36 73 15 ö 
Pracel Shoal - 18 50 84 20 | 
Iſland of Cuba, 
C. Mayze < 20 16 74 4 | 
St. Jago - ' $19. $$ 17S 3$ 


Redondo Iſland + Iſland of Jamaica 
Nevis - - | Morant P. n 58 7; 37 
St. Chriſtopher's, 8. E. Port Royal - i8 o [76 40 
18 Portland Point [17 44 [57 2 
N. W, ditto Carliſle Bay - [17 50 7 15 
St; Euſtatia, tne Town Pedro Bluffs - 17 52 [77 35 
8 Black River - 18 5 [77 40 
Aves Iſland | + Savannah la Mar 18 15 |78 6 
Bermuda, S. E. Point Negril Point - [18 17 78 31 
| St. Bartholomew, E. P. Montego Bay - [18 40 [77 52 
W. ditto - St. Ann's Harbour[18 39 6 56 
St. Martin's, E. Point Portia Maria - |18 32 76 35 
| | W. ditto = Port Anthony - [18 25 76 5 
| | Anguilla, N. E. Point Iſlands and Shoals ly- 
'| | S. W. ditto ing off Jamaica - | 
| | Prickly Pear Morant Keys, E. P. 17 35 |75 25 
f Sambero - W. ditto - 17 27 |75 48 
| | Anegado, E. Point Pedro Shoals E.P.j17 20 67 1 
' | | W. ditto - Little Cayman, S. 
. | St. Croix, E. Point W. ditto - 19 32 80 10 
| | W. ditto - Great Cayman, S. 
1 Virgin Gordia, E. Point W. ditto - 19 11 81/8 
'| 4' The Fort - N. ditto - [19 18 
| { Tortola, E. Point Swan I. S. W. ditto 17 12 83 30 
| W. ditto = Meſterioſa Shoal |18 © |83 50 
| 


| 
| N. W. ditto Cabo de Cruz - 19 42 [77 52 | 
'Þ | S. W. ditto I. of Pines, S. W. | 
| La Mona l. Point - 21 20 83 12 | 
q | Hifpaniola, or St. Do- C. Corientes - [21 46 |84 57 
8 | mingo Middle Cape - [21 44 (84 34 | 
l | Cape Enganno 18 27 (68 47 C. Antonio - 21 49 85 15 | 
| | Soona I. E. Point|17 55 | | Colorados Rocks, 
1 „ Altavila Rock, N. W. Pp. 422 30 65 14 
1 off dittov) |17 23 7 35 Havannah - 423 12 52 12 
. | Abacon Point $7 0 - 173 3© * . Matanzas = 23 12 81 15 
"i * Porto Prince 118 40 [72 10 BS 
0 1 — A A ” 
I 84] | 
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Lat, Long. Lat. f{wvng. 
D. M. [D. M. D. M. D. M, 
INands & Shoals North Orange Key — 124 43 N/ꝰ² 36W 
of Cuba and Jamaica Double- Headed Shot | 
Eaſt Reef - <« 429 12 N68 43W Kevs, W. Point 124 © 380 10 
\ {| North Reef, E. Point|2o 18 [69 10 Key dal - 23 31 j80 3 


"W.ditto - 20 31 [69 32 Anguilla, E. Part J23 22 178 43 
The Triangle J20 40 [69 48 | 
Square Handkerchief, _ 


N. E. Point {21 35 70 14 6 8 . 
CW: das fas 5 . lro:43 From Cape Florida to Cape Horn. 


Grand Turk's I. N. E. 
ditto - — 421 42 [70 49 


TheGreatCaycos, S. P. 21 20 [71 30 C. Florida = 25 44N 
8. E. ditto [21 43 [71 17 *Dry Tortugas Shoals, 
W. ditto - j21 40 [72 24 S. W. Point 24 32 
Heneaga, N. E Pointſzi 35 72 59 C. Sable —J24 57 
W. ditto 22 4 [73 40 C. Roman J325 42 
Little Heneaga, S. W194 Charlotte Harbour 26 43 


Point = - (21 42 72 56 *Spiritu Santo Bay [27 36 
N. ditto - 21 56 [72 50 Bay of Apalache - [29 40 
Hogſtye's, the Middle|21 44 [73 50 C. St. Blize = 29 35 
Mayaguana, E. Point |22 44 72 33 Penſacola Bar - zo 15 
N. Point 22 51 |72 53 Mobile Pint [30 11 

S. W. ditto 22 45 72 55 New Orleans — 429 58 
French Keys, - 22 51 73 27 Mouth of R. Miſſiſippi}zg 13 
MiraperoosKeys, S. P.|22 14 74 18 Mouth of Rio Brava [26 7 
Caſtle I. or South Key|22 20 [74 o New-St, Ander - |23 46 
North Key Crooked 1.123 14 [74 2 {| C. Roxo - 21 57 
Atwood's Key, N. E. PIz3 29 73 25 *Vera Cruz - 119 12 
Key Verde, S. W. do.j22 12 75 10 Campeche - 19 41 
The Brothers 22 38 [75 © Praceles Shoals, N.P.|23 50 
Long I. 8. part (22 48 [74 34 C. Catoche —_ 
N. ditto - [23 38 74 45 *Loggerhcad Key 21 38 

Rum Key - 23 54 |74 15 Falſe C. — 21 28 
Watland' I. S. Part [24 O 73 55 Cozumel I. S. Point 20 3 
Little I. its Centre [24 4 74 30 North Triangles, S. P.] I8 25 
Cat]. 8. Part J24 4 74 44 N. Point - 9 5 
N. ditto - [24 30 75 12 Key Bokel - 16 27 
rum, E. ditto - [23 54 75 10 Glovers Reef, N. Part|16 52 
Eleuthera, Powel's Pt. S. ditto - 16 33 
or S. Part - 24 45 76 10 Utila, E. Point - 16 11 
Egg I. or W. Parte |25 35 [77 10 Rattan I. E. Point 6 25 


_ _ 


1 New?rovidence,W.P.j21 56 78 5 Bonacca I. N. E. dittoſ 16 29 
; Naſſau Town in dittoſ25 4 77 45 C. Honduras 16 1 | 
2 | W. P. of ditto[24 57 8 3 C. Cameron 16 © 
| Andros I. S. Point [24 5 78 o Black River is 56 106 
2 | N. ditto - {25 15 78 30 C. Dias Gracias 1 {i 
7 Frozen Key - 1425 22 58 © Triangles, S. Part 16 30 41 
4 The Hole in the Wallz6 10 7 40 N. ditto $96 $16) 
5 | Little Bank of Baham«| Sand Key, N. Part 16 30 17 
N. W. Point 427 45 [79 44 St. Andrew's I. 12 32 a; 
4 Sandy Key 26 33 179 34 Corn Iſlands, N. Part 12 10 \ I 
2 Great Iſaac - 26 o [79 47 St. John's Point 10 33 ' NY 
5 Little ditto 26 5 79 11 "Porto Bello 9 33 THY 
- Cat Keys Harbour [25 10 0 36 Gulf of Darien 8 40 | A | 
— Yi 
— — — — 4 
— a 
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TABLE IV. 


| Lat. Long. a0 Lat. Long. 
yy D. M. JD. M. 5 ). M. D. R. 
| ®Carthagena 10 27 NVS 2c WII C. St. Anthony, S. | 
| *St. Martha 11 27 73 59 Entrance to ditto 36 31858 27 
| C. de la Vala 12 10 71 53 Beunos Ayres in ditto 
| Monjes Iſlands 12 23 71 21 River 34 35 |58 25 
| QC. Coquibacoa Wn 4 Os $t C. La Matas ' 445 © [65 4; 
Aruba I. E. Point I2 9 |69 25 C. Blanco 47 20 (64 36 
Curacoa I. N. Point [12 25 69 7 Bay St. Julian 49 10 }58 38 
C. St, Roman 11 30 69 30 Straits of Magellan 52 35 [57 45 
*Point Cabello 10 31 67 26 .C. Succeſs 55 1 [6g 21 
A ves I. S. Part 11 54 (67 13 Staten I. 54 40 64 30 
Roca l 11 45 {66 17 C. Horn 55 58 167 20 
Orchilla I. S. Part 11 44 66 3 
Salt Tortuga, E. ditto [it o 64 44 3 
Blanca I. N. ditto 11 40 65 56 2 
Margarita I. N. E. P. 11 10 I . 
gar — 3 3 63 * The Weſt Coaſt of America, from 
C. Three Points 10 19 |62 25 Cape-Horn to Behring's Straits, 
Oroonoco River 8 25 59 26 | 
Eſſequebo River 6 30 |58 30 — — 
Surinam River „ We. Cape Horn 55 5881 67 200 
Cayenne 4 56 [52 10 Barnwell's I. 55 49 | 66 52 
C. Nort : I 43 {49 57 C. Diego 54 33 | 64 6 
Mouth of R. Amazon} o 18 [51 30 Tuan Fernandez I, 29 54 | 71 22 
St. Louis de Maranhan| 2 15 8.46 34 Arica 18 29 | 71 5 
C. Baxas 3 0 42 26 Conception Bay 36 4372 34 
C. St. Roque ; 1 36 17 Lima 112 176 43 
Pernambuca or Plende o 35 o Gallapagos Iſles 23 3oN] 85 o 
C. St. Auguſtine 8 32 35 © Panama 8 48 | 80 15 
St. Franciſco River [II o 136 15 Aquapulco 17 10 fron 40 
| St. Salvadore 12 46 38 38 C. Corientes 22 20 [107 o 
Porto Seguro 16 36 39 30 Califoraia, S. Point {23 30 j109 30 
Abrolhos Banks 18 © 138 30 Nootka, or Saint 
Eſpirituo Santo 20 0 139 45 George's Sound 49 36 |126 42 
C. St. Thome 21 51 40 20 Pr. William's Sound [61 5 1147 15 
C. Frio 2 far Is Cook's River 59 © [152 o 
*Rio Janeiro 22 54 (42 31 C. Grevill 57 30 1153 O 
| Grande J. 23 15 43 30 Alaſka, S. Point 54 45 163 10 
Santos 24 4 145 30 Shallow-Water P. 63 © 162 45 
St, Catherine's I. 27 15 49 o C. Stephens 64 21 j162 15 
Porto St, Pedro 31 44 5117 Norton Sound 64 15 j162 o 
C. St. Mary, North C. Rodney 64 35 [164 24 
Entrance to R. Plate[34 45 [54 10 C. Prince of Wales |65 45 [168 13 
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| | 
OF .THE 
SUN's DECLINATION, 
For the Year 1799. 

8. Jan. Feb. |March|Apri| May June | July Aug.] Sept. Oct.] Nov.] Dec. 
8 southſsouthfsouth Nortt North North|xorth North xorth |soutl;|5outh} south 
1023. 0017. 117.28 | 4.3915. 9j22. 6023. 7 18. 08.14 | 3.16[14.32[21.52 
2122.54116.4317- 5 | $- 215.2722. 14023. 3j17.45}/7.52 | 3.4C[14.51]22. 1 
322.4916. 2606.42 F. 2515. 45022. 21022. 58 17.29 7.30 | 4. 3/15. 10022. 10 
4.22.4216. 806.19 5.48/16. 2022. 28022,53 17. 137. 8 | 4.26[15.2$|22.18 

22.3615. 505. 56 6.11016. 1922. 3 522.48 16. 57 6.46 4.491 5.47/22. 26 
6.22.2815. 3 105.33 6. 33016. 362.4022. 42 16.416.235. 1216. 5022.33 
7122. 21015. 135. 10 | 6.5616. 5322.47 22.36 16.24 6. 5.36116.23 22.40 
8022. 13014. 5404.46 | 7.18]17. 9122.53 22.29 16. 715.38 [5.59 16.40/22. 46 
9122. 414.344. 23 7.4007. 2522.58 22.22 15.5005. 15 | 6.21116.57|22.52 

1021.5 514.1503. 59 L. 317.4023. 322.15 15.32 4.52 | 6.44/17.14122.58 || 
11121,46113.5513.36 | 8.25]17.57]23. 7/22. 715.14 4-30 | 7. 7117-31123. 3 
12021. 3613.3 503.12 8.47/18. 1223. 11021. 58 114.564. 7 | 7.39117.47|23. 8 
13021.26013. 152.49 | 9. $118.27[23.15]}21.50 4.3804 7.52/18. 423.12 
1421. 16012. 5 52.25 9. 30018.41023.18021.41014. 2003.21 | 8.1518. 1923.15 

21. 512.342. x 9.51018. 5623. 2021.3 214. 112.57 8.37 18.35/23. 19 
16.20. 53012. 1301.38 10. 13019. 10023. 23021. 2213.42.34 8.5918. 50023. 21 
720.4101 1.5201. 14 (10. 3419. 23023. 2421. 12013. 23a. 11 9.2119. 5123.24 
1820. 2911. 3 100. 50 10.5 519.3623. 26021. 1013. 401.48 | 9.43]19.19[23-25 || 
1920. 1711. 1000.27 11. 16019.49 23.27 20. 5 1 12.441.24 10. 5119.33123.27 

920. 410.4800. 3 11.3620. 2023. 2820.39 12.2401. 1 10. 2601947123. 27 | 

2179. 5010. 270. 21 N|11.57[20.14\23.2*[20.28|12. 410.38 j10.48[20. 23.28 |} 
22119.37]10. 510.45 12.17/20. 26023. 2820. 161 1. 44/0. 14 ff. 9120.13}23.28 
2319.22] 9.4301. 8 12.37/20. 38123. 27 20. 4011. 240. 9 S. 11. 30020. 2623.27 
24/19. L 9.21.32 [12.57 20.4923. 260 9.51011. 300.33 11.5 120.3823. 26 
2518.53] 8.581.558 13.160621. 23. 2619.39 10.430. 56 12. 12020. 5023.25 
2618.38 8. 2612.19 13.3621. 1023.23 19.2510. 2201.20 12.3321. 1123.23 | 
2718.23 8. 142.42 13.5521. 21023. 2119.12 10. 101.43 12.5321. 12023. 20 
28118. 7} 7.5113. 6 14.1421. 30023. 1818.58 9.4002. 6 13.13 21.23023.17 
2917.51 3.29 14. 33021. 4023. 15 18.44] 9. 1802.30 [13.33|21.33123.14 
3017.34 3.52 14.5 1021.49 23.1118. 300 8.57.53 13.5321. 43023. 10 
3117.18 4-16 21.58 18.15] 8.35 14.14 1323. 6 
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SUN's DECLINATION, 


eb. 


For the Year 1800. 


Aprilf 


e ſy 


g. Jan. [Marc | Au... »cpt. I OR. | Nov. Dec. 
8 South [South] South | North: North Nortli North south $outh|south 
| 123. 117. 517.34 | 4-33 23. $118. 4j$.i19 | 3-11]14.27[21.50 
2122.56|16.48!7.11 4.56 23. 4117.481}7.57 3-34{\14-46121.59 
322. 50 16. 3006.48 | 5.19 23. 17.337.385 3.57/15. 52. 8 
22.44 16. 126.25 | 5.42 22.5 5017.17.13 | 4-21115.24[22.16 
522.2715. 5406. 2 Iz. 22.49|17. 106.51 | 4.44/15.42122.24 
622.3015. 365.39 | 6.28 4022.43016.4 506.28 | 5. 7116. 1/2232 
71·K2. 23015. 175.15 x 6.50 4622.37 16.2806. 6 | 5.30[16.18[22.39 

8122. 15 14. 584.52 | 7.13 5 222.3116. 1115.43 | $-53[16.36[22.45 
9122. 614. 394.29 7.351). 5722. 2415. 545. 21 | 6. 1616.5 3022.51 
10 21.88ʃ14.2004 s 7.5717. 3. 222.1615. 3604.58 6.3917. 10022. 5) 
11121. 48014. 013.42 719 ʃ7=55 23. 61022. 915.194.357. 2117.27123. 2 
r2]21.39 13.40[3.18 » $123.10|22. O[15. 114.12 | 7-24{[17.44'23. 7 
13121. 2913. 2002. 54 23.1421. 5 214.43 3.49 | 7-47]18. [23-11 
142 1. 18013. 02.31 23.17Jz1.43014. 2403.26 | 8. 9118.15 23.15 
1521. 712.392. 7 23. 20 21.3414. 63. 3 [8.3 1018.31023.18 
1020.56 12. 1801.43 Wen ee 8.541. 4623.21 
1720. 44/11. 58/1. 20, 23.242 1. 1413. 2802.17 9.1619. 1123.23 
1820. 32011. 36. 56 23.2601. 413. 81.53 | 9.38119.16[23.2z 
1920. 20077. 15.32 23.27 20. 53112.49|1.30 9.5919. 3023.20 

20. 7/10. 54P. 9 23.28120.42;12.29|1. 7 [10.21119.43123-27 | 
2119.54 10.32 . 15 N 23.280 20.3112. 90.43 10.4319. 5723.28 
22019. 4010. 10.39 12.1220. 2323.28 20. 19111.49/0.20 11. 4120. 1023.28 
2319.26 9.4*[1. 2 12.32]20.35123.2720. 7, 11.2910. 38 11.2520. 2323.27 
2419.12 9.2026 |12.5220.46]23.26 19.55 It. 900.27 11.46(20.3 5023.27 
2518.5 [ 9. 4.49 3.12020. 5723. 2519.4 2010.48 0.50 12. 7129.47 123-25 
2618.42] 8.42J2.13 13.31 21. 823.2301929 10.27 1.14 12.2820. 5923.24 
2718.27 8. 1902.37 13.500 21.1823. 21019. 1510. 61.37 12.480 21.10023.21 
2818.11 7.573. © 14. 921.283.1819. 2 9.45ʃ2. r Iz. 8021. 20023. 18 
2917.55 3.23 j14.28|21.38123.16118.48] 9.24 2.24 13.28ʃ21.3 1023,15 
3017.39 3.47 114.4621473. 1218.33 9. 23.47 13.48 21.41[23-11 
3111.22 4.10 | 21.55 18.191 8.411 + [14.8 23. 7 


. 


TABLE V. 
_— ³ ¹wꝛ]]]ààq ² AAA] 
A „ 


OF THE 


SUN's DECLINATION, 


For the Years 1801, 180;, 1809. 


Each being the firſt after Leap Year, 


5 jan. | Feb. —_— April May | June | July | Aug.] Sept.] Oct.] Nov. Dec. 
& |s0uth{south [south North North|North |North| xorth| xorth south southſsouth 


1123. 2017. 10.40 | 4.2715. ofz22. 2023. 9018. 808.25 | 3. 414.2202 1.48 
2422.57 16.5 27.17 | 4.51/15. 18022. 10023. 5017. 53]8. 3 3.28 14.41/21.57 
3 22.52 16.356. 54 5. 1415. 36022. 1723. 1[17.37|7.41 3.51015. 0122. 6 

22.4516. 176.31 5.36 18.53J22.25 22. 5617. 217.19 | 4.1415. 1922.14 
5122.39 15.5916. 8 5.59/16. 110 22.3222. 5017. 516.579 | 437 15.372222 


6 22.3201 5. 415. A4 | 6.2216. 28022.381 22.451 16.49 6.34 5. 115.5522. 30 


722.2515. 2205.21 | 6.45 16.4422. 4422. 3816.3 306.12 | 5-24|16.14\22.37 
822.1715. 314-58 | 7. 7117. 1022. 50022. 32016. 165. 49 | 5-47(16.31122.43 
9022. 9014. 444-35 7.3017. 17/22. 5522. 260 1 5. 5905. 27 | 6. 1016.49 22.49 
1022. 14.24.11 | 7.52}17-33123. 0022. 18015. 41056. 4 6.33117. 6122.55 


1 14. 53.48 8. 1417.49 (23. 5022. 11015. 244.41 | 6.5517. 23023. 0 
21.41013.45 3.24 18. 4/23. 9/22. 3015. 66718 | 7.181r7.39123. 5 
13121.31]13.2513. 0 18.1923. 13021. 5414.4803.55 | 7-41 17.56123.10 
14[21.21]13. 52.37 18.3423. 1621.45 14.2903.32 8. 3118.11123.14 
15121.10012. 4502.13 21.30014. 1103. 9 | $.25118,27123.17 
16020. 591 12.24 1.49 10. 219. 2/23.21|21.27113.52|2.46 l 8.4818. 4223. a0 
17/20. 4712. 31.26 10. 23019. 1623.23 21.1713. 3302.23 9.1018. 5723. a2 
1 11.4201. 2 44 19.30.23.25 21. 7113.14|2. © | 9.32|19.12123.24 


20,23|11.2110.39 19.42 23.27|20.56|12.54|1.36 9.5419. 26023. 26 
20. 10010. 590. 15 2619. 56,23. 27 20.45 12. 3401.13 (10.119.403. 27 
21119.57110.38]0. 9 N 20. 8023. 281 20. 3401 2. 150. 50 10. 3719.533023. 28 
220 19.44/10. 160.32 20. 20023. 280 20. 221 1. 5 50.26 10. 58020. 6123.28 
23019. 300 9.540. 56 20. 32023. 2720. 1001 1. 3400. 3 8.11. 1920. 1923.27 
N 2419.15 9.321. 20 20.43 23.2719. 5811. 140.21 11.4020. 3323.27 

25019. 1] 9.100144 20.54123.25119.45 10.5410.44 12. 1120.44/23-26 | 
2618.46 8.48j2. 7 21. $123.24119.32[10.33]1. 7 [12.22120.55123.24 
278.310 $.2512.31 21,15123.22]19. 910. 1201.31 |12.43|21. 7123.22 
28|18.15] 8. 2[2.54 21.25]23.19|19. fl 9.5 101.54 13. 321.1823. 19 


e yy õꝙyꝑyp w Re RS 


2917.59 3-17 21.35/23. 1618.5 1 9.2902. 18 {j13.23|21.28123.16 
917.43 3-41 {| 21.4423. 1318.37] 9. 202.41 [13.43[21.38]23.12 
3117.26 4. 4 21.53 18.23 8.47 14. 2 3.8 

| i_8] „ 


TABLE V. 
— . — 8 ⏑ 8 9 ——⏑ 


25 AS L & 


OF THE 


SUNs D'ECLINATION, 
For the Years 1802, 1806, 1810, 


Each being the ſecond after Leap Year. 


a — 


\ s|ſan. T eb. March| Apr May] June | July Aug. Sept. OR. \ Nov. Dec. © 

5 | $0uth;5outh south |xorth|xorth|north[worth|North north south $outh|5outh 
1123. 417. 14.45 | 4.21114-55|22. 23. 10018. 1108.30 | 2.59]14-17|21.45 
2 16.57}7.23 | 4-44|15-14'22. 8023. 6017. 5608. 8 2214) 21.55 
3 16.39]7. © | 5. 7115-3 122.16 23. 2117.4117.46- | 3.46j14.56 22. 4 
41 16. 2106.37 F. 30015. 4922. 23022. 5717. 250.24 4. 975. 1422.12 
5 16. 319.14 | 5.53116. 6'22.3 22.52]17. 9j7. 2 | 4.32[15.33122.20 
6 15.45.51 6. 1616.24 2 2.37/22. 46016. 53]6.49 | 4.5 515.5 122.28 
7 15-271 5-27 6.39|16.40,22.431[22.41[16.37]6.17 5.18016. 9122.35 
8 46. . & „. 1016.57 22.4922. 3416. 2005. 55 5.41/16. 27 22.42 
9 14. 404.40 7.24117. 13022. 54022. 2716. 315.32 | 6: 4116.45122.45 
14.3004. 17 7.4617. 2922. 5902 2. 20 f 5. 455. 9 6.27/17. 222.54 
14.1003.54 | 8. 8017.45 23. 422. 1315. 2804.47 6.5017. 19/2. 59 
13. 5003. 30 | 8.3918. 123. 8022. 51 5. 1004. 24 7.137.353. 4 
13.3913. 6 8.5218. 1623. 1212 1. 5714. 524. 1 7.35/17. 51023. 8 
. 2413. 1002.43 9. 14118. 3023.1 521.4814. 3403.38 | 7.58018. 7123.13 
12. 502. 19 9.3 518.45/23. 1802 1. 3014. 1503.15 8. 20/18.23/ 23.16 
12.291. 55 9.5718. 59023. 2102 1. 29.13. 562.52 $.43118.38123.19 

12. 801.32 10. 1919. 13023. 2302 1. 20013. 37.28 | 9. 4018.5 323.22. 
11.47]1..8 10. 3919. 2623.25 21. 913.1802. 6 9.2619. 8123.24 
11. 2600.44 1. 019.4023. 26020. 501 2. 590.42 9.48019. 2223.26 
| 11. $j0.2t [11.21119.52123.27[20.4$112.39[1.18 [10.10[19.36[23.27 
10.4300. 3 N,11.41j20. 623.2820. 37/12. 200.55 10.3219. 5023.28 
2419.47 (10. 2100. 27 |12. 220. 17023. 28020. 25] 12. o. 32 10.5 3/20. 3123.28 
2319. 33010. oſo. 50 12. 220 20. 2923. 2820. 1301 1. 4000. 9 [II. 15020. 16023. 28 


7 24/19. 19} 9.37]1,14  [12.42'20.41[23.27[29. 101 1. 19/0. 15 811. 36020. 2923.27 
25/19. 5| 9.1601.37 13. 2 20.52 23.2619. 48010. 580.39 1. 5620.4 1023.25 
| 
| 
| 


"26 18:50] 8.53/2. 1 [13.21121. 3123.24j19.36110.38|1. 2- [12.17]20.53j23-24 
27118.35] 8.3 102.25 [13.40|21.13]23.22j19.22[10.17]}1.25 [12.38|21. 4123.22 
» 28.18.19] 8. 812.48 13. 59 21.2323. 20019. 9| 9. 561.49 12.58/21. 15/23. 20 
: 29 18. 3 3-11 14.1802 1.33023. 1718.5 5 9.342. 12 13. 18021. 26023. 17 
981747 3-35 14.37 21.42 023.1401841] 9. 1302.36 13. 38021. 3623.13 
3277.3 13.58 | rs 18.26 3+ Bo 1798 23. 9 
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SUN's DECLINATION. 


For the Years 1803, 1807, 1811, 


Each being the third alter Leap Year, 


| Jan. | Feb. March April May June} July | Aug. Sept. Oct.] Nov. Dec. 
6 |south|south south |xorth|xorthſxorth|North[xorth|xorth southſsouth south 
7.51 | 4.16[14.51]21.58 8.35 | 2.53|14.12|21.43 
7.28 | 4.3915. 9[22. 6 $8.14 | 3. 1614.3 221.5 2 

7. 5 F. 215.2722. 16 7.52 | 3.40014. 5 22. 1 
6.42 F. 25¼15.45/22.21 7. 30 | 4. 3/15. 1022. 10 
6.19 | 5.48116. 222.28 0 15.2822.18 
622.3615. 5005. 5 “0 6. 1116. 1922.35 6.45 | 4.49 15.472. 26 
5.33 | 6.33116.36|22.41 6.23 | 5. 1216. 5122.33 
5.10 6. 5616.5 3022.47 46. 5.36116. 23122.49 
9122.13114-54 4.46 | 7.18|17. 9i22.53 5.38 | $5.59}16.40/22.46 
_loſzz. 14.34.23 7.40017. 2522. 58 5.15 6.24/16.57J22.52 
1121.55{14.1513.59 | 8. 3117.41123. 3/22. 15/1 5.324.526. 17.1422. 58 
12421.4613.5 53.36 8.251. 57/23. 7122. 15. 14430 | 7. 7.31023. 3 
1321. 36013.3 503.12 8.4718. 1223. 1102 1. 5814. 5604. 7 7.3017. 4723. 8 
14/2 1.26013. 1502. 9. 818.2723. 1521. 5014.380344 | 7.52118. 4123-12 
15021. 1601 2. 5 5/2. 25 f 9.3018. 41023. 18021. 41014. ac 3.21 | 8.15 18.192315 
16021. 512.342. 1 9.5 118. 5623. 2002 1.32014. 102.57 8.37J18.3 523.19 
17/20. 53/12. 1301.38 10. 13019. 10023. 2302 1.2213. 422.34 8. 5 i 
18020. 4101 1.521. 14 10. 3419. 23023. 2402 1. 12013. 232.11 | 9.21019. 5023.24 
Ig 11. 3100. 50 (10.55119.36j23.26j21, 1413. 411.48 | 9.43}19-19;23-25 
29.171 l. 1010.27 |11.16[19.49}23.27120.51[12.44[1.24 10. f 19.3323. 27 
21020. 410.4800. 3 11.3620. 223.285 20.3091 2.2401. 1 10.260 19.472327 
22419. 5010. 2710.22 N 1. 57/20. 1423. 280. 28012. 410.38 10.48 20. 0023. 28 
2319.3 7/10. 510.45 12. 17/20. 26023. 28120. 161 1. 4400. 14 11. q 20. 13023. 28 
2419.23] 9.4301. 8 12.3720. 38] 23.2720. 411.2400. 9 811. 30 20. 26023. 27 
2519. bf 9.211.322. 57/20. 49023. 26019. 51011. 300.33 11.5 120.3823. 26 
2618.53] 8. 581.55 13.1621. 0.23. 26 19. 39.10.4300. 56 12. 12 20. 5023.25 
2718.38] 8. 362.19 13.3621. 10023. 23019. 2510.22. 20 [12.33]21. 1123.23 
28118.23] 8. 142.42 13.5 5021. 21023.21019. 12010. 11.43 [12.53 21.1203. 20 
29118. 7 3. 6 14.14/21. 30023. 18 .qc|2. 6 13. 13 21.2323. 17 
3917.51 3.29 4.33021. 40023. 1518.44 9. 182.30 13.3302 1.33023.14 
3117.3 2.52 21. 9 * 
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OF THE 
SUN's DECLINATION, 


For the Years 1804, 1808, 1812, 


Each being Leap Year. 


— —— 
Jan. | Feb. 


2. March) April) May] june | July | Aug. Sept. er. Pee. 
AQ isouthjsouth! gouth North] north _—— North North {south] south[$outh 
2/23. 6 17-22/7.34 4.33018. 4/22. 4 23. $18. 418.19 21.50 
2,23. 1117. 57.11 4.56/15. 2322.12 23. 4 17.48.57 21.59 
322.56 16.48 6.48 5.1915. 4022.19 23. ©17.3317.35 22. 8 
422. 5016. 3006.25 F. 4218.58 22.27 24.55 17.17.13 22.16 
5122-44'16.12'6. 2 | 6. 5[16.15)22.34 22.49]17. 116.51 22.24 
6 22.3715-5 5.39 6.28016. 3222.40 22. 4316.4 5/6. 28 22.32 
5122.30 15. 365. 15 6. 5016.49 22.4622. 3716.2 806. 6 22.39 
8 22.23/15.17/4-52 ' 7.13117. 5122-52/22.31|164 115.43 22.45 
9\22.15114.58/4-29 | 7-35[17.22122.57 12 70153 5.21 22.51 
10122. 6 14-39 + 5 | 7-57117-37]23- 2 22.16 15.3614. 58 22.57 
1121. 58/14. 203.42 8.191). 53023. 6 35 23. 3 
12121.48\14. 013.18 8.41018. 8023.10 4.12 23. 7 
13/21.39!13.40,2.54 | 9. 3J18.23123-14 3-49 23.11 
1421.29 13. 20 2.31 | 9.25|18.38[23.17 3.26 23.15 
15021. 18013. 012.17 9.46018. 5 2023. 20 3. 3 23.18 
16021. 7/12. 39 1.43 (10. 8019. 6023.22 2.40 8. 5418.46023.21 
17/20. 56012. 181. 20 10.29.19. 20023. 24 2.17 | 9.16j19. 1123-23 
18120.44/11.580.56 110.50119.33[23.26 1.53 9.3819. 1623.25 
19.00. 3201 1.36 0.32 11.1101. 4623.27 1.30 9.5919. 3023.26 
20020. 2001 1. 15 9. 19 11.3119. 5923.28 1. 7 [10.2119.43]23-27 
21020. 710.54 0. 15 N11. 5220. 11023. 2820.3 10 12. 9.43 10.43019. 573.28 
22019. 5410. 320.39 2.12020. 23023. 2820. 19 11.490. 20 20. 1023.28 
2309.40 10. 1001. 2 12. 32020. 35023. 27 20. 511.290. 38 20.23123-27 
24j19.26| 9.48'1.26 12.5 020.4623. 26019. 5 511. 90.27 [11.46[20.3 5123-27 
25019. 120 9.261. 49 13. 12020. 5723. 2519.42 10.4800. 50 20.47[23-25 
26118.57] 9. 42.13 |13.31]21. 8023. 23019. 29 10.271. 14 [12.28] 20. 592324 


2718.42 8.42 2.3) 13. 50021. 18023. 21019. 1510. 61.37 12.4921.1023.21 
2818.27 8. 19 3. 14. 9/2 1.28023. 18019. 2] 9.452. 1 13. 8021.2 23.18 


3217-55] 13-47 _ 114-49}21-47 23.12/18.33| g. 212.47 13.48|21.41123-11. 
3117-39] [4.10 | A5 18.19 8.47 14.8 


2918.11 7-$7|3-23 14.28121.38]23.16|18.48 9. 2412-24 13.2$21.31]23-15 
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TABLE VI. 


A Table of the Variation of the Sun's Declination to every 10 Degrees 
of Longitude. 


6 


Degrees of Longitude from the Meridian of London. 

any | Ee | | : | 

var. | 10] 20 30 40 [50 60 [70 |80 go [r109]1109120{130 14o[150[160 170180 
„ hs ö FEM IE EY OD IEEE 
2jojJoſojſojſojojoſojſoſijiſijijſiſair]r] 
, SSD 
SIO TO IO TOE B FEE ELOISE AI SFRAEALY 
5 [oo soso ifi rf z2 2222212 
, ͤ 
,[ojJoſoſiſijſri]ſiſ-ajſ2ſ2]2| 2 31313 31313 
, 
e 
100 ii 22 3333444555 
einne 
140111222531 31 3141414555166 
1310122232444 5 75 J6 616 
1440112223334 J4]/5 [65747 
1510122333445 56617 4727 
160223344555 6 571788 
mjojiliſ2ſ2|[3]3[4[4[s[ ooo [B18 
841116223344] 
19111223344] [F66 72289 
120112233445 66778899 ſio 
21111142 2 3 44455667889 jojo 
22112213445 66 77319] og [ro 0 [1 
2z31[1|[i1}2[3[3 [44s [718 8 | 9 [1 o [11 jt1 
14111112 313 41515 61717 819 io ent 


To find the SUN's DECLINATION by the foregoing TABLES. 


ACH Page of the foregoing Tables contains the Sun's Declination for the Years that 

it is marked with at the Top, and is divided into thirteen Columns; the firſt of which 
to the Left Hand ſhews the Day of the month, and the other Twelve the Months of the 
Year, ſo that if it be required to find the Sun's Dec lination for any Day; ſuppoſe, for Exam- 
ple, on the 2 1ſt of Auguſt, 1800; Firſt, I look for that Table that has 1800 at the top of 
it, and then right againſt the 21 Day of the Month, and under Auguſt, I find 12.9, which 
ſhews the Sun's Declination to be 12 Degrees 9 Minutes North; according to the Title at 
the Top of the Column. 

The Sun's Declination in theſe Tables being calculated for the Meridian of London, if 
you ſhould be conſiderably to the Eaſtward or to the Weſtward of London, it will cauſe ſome 
Alteration in it; to correct which, the 

Table of the Variation of the Sun's Declination is to be uſed as follows : 
| Firſt, Look out the Declination for the given Pay of the Month, and for the Day tollow- 
Ing it, and ſubtract the Leſſer from the Greater, the Remainder is the Daily Variation. 

Second, Obſerve whether the Declination be increaſing or decreaſing, which you may 
know thus; If the Decligation for the Day following the given Day be greateſt, then it is 
increaſing, but if it be leaſt, it is decreaſing. 

Third, Look for the Daily Variation in the firſt Column of the Table, and ſee what Num- 
ber ſtands right againſt it; and under the given Degrees of Loagitude; which Number is 
to be uſed as follows : 

If the Difference of Longitude be Eaſterly, and the Declination increaſing, it muſt be ſub- 
trated from the Declination found in the Tables for the given Day ; but it the Declination 
de cr it muſt be added. 

If the Difference of Longitude be Weſterly, and the Declination increaſing, it muſt be add- 
ed ; but if the Declination de decreating, it muſt be ſubtracted; the Sum in one Caſe, and 
the Remainder in the other, will be the Sun's Declination at Noon in the Longitude required. 
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9—— - J K ĩ 0. 
E 4 b a, 3 9 Io 11 12 | 13 14 I; 16 T7 18 19 20 2x 22 | 23 23.29 
ef D MD MID MD Mj}D MjJD MmjJO MjD MD MjJD MD MjD MjD MID Mj> MID MID M|Db Mb MjD MIÞ M 
I 4. O5. O16. o/. 9. o. T1. O[iz. Of13. 14. or 5. oj16. oj17. 18. 0/19. ofzo. ofz1. ofze. of23. I 
5 2 4. 5. 6. of7. 9. O10. 11. Ofrz. of13. 0/74. Ofis. 016. 117. 118. 1119. 1020. 1021. 1022. 1023. 1123.3 2 
— 3 4. O5. 6. of7. 118, 1] 9. 1110, 117. 112. 113. I „ 266. 227: 118. 109. 1020. 2021. 2022. 2/23. 3 
Q 4 O4. C[;- 06, 117. 115, If 9. 1110. II. 2112, 113. 2/14 215. 2116. 2 17. 2118. 2119, 3120. 3021. 3122. 3023. 3123-33] 4 
— 5 0,4. 15. 106. 17. 28. 2] 9. 2410. 20711. 3012. 3013. 314. 3/15. 416. 4/17. 4018. 419. 4020. 5/21. 5/22. 5023. 5123-35] 5 
3 6 1. 1/6. 217. 2ʃ8 9. 3110. 211. 3/12. 13. 4 14. 415. 516. 5117. $5118. 6019. 6/20. 7/21. 7023. 7/23: 8 6 
a 7 4. 215. 2'6. 217. 308. 3] 9. 4470. 4112. 5112. 5[13, 614. 6/15. 7/16, 7117. $118, 8119. 9120. 9/21.10[22.10/23.11 7 | 
£ $ 6 306.4 307. 9. 510. 511. 6012. 7413. 8014. 8015. 1016. 1007. 10018. 1119. 11020. 122 1. 13022. 13023. 14 8 
9 4. 315- 316. 47. 6 9. 7110. 7111. 8/12. 9 13.10] 14. 10115. 1 1016. 12017. 13018. 1419. 15/20. 1621.17] 22. 17 23.18] 9 
wi 10 4. 45. 516. 607. 8] 9. 910. 10011. 11012. 1213.13 14.14|15.15 16. 16617. 1718. 18019. 19020. 2002 1. 21022. 2223. 23 
oO] 11 4. 415- 516. 607. 9] 9.1010. 1111. 11012. 1.313. 1514. 1615. 1716. 181). 20018. 21019. 2220. 2421. 25/2 2. 2602 3. 28 
© 12 4. Sis. 716. $17. 11 g.12]10.13/11.15:12.16113.18|14.19}15.21116,22117.23 18.25119.26 20. 28021. 29 22.31.33 
2 13 If. 202. 33. 84 605. 86. 10. 1108. 120 9. 14/10. 15011. 1712. 1913.2 1014. 220m 5. 24/16. 20017. 28018. 30019. 3 1020. 33021. 3 5022. 37/23. 38024. 8 13 
8. 14 I. 212. 33. $4 75. 96. 1107. 1308. 15 9.17/10. 1801 1. 20012. 22013. 2414. 361 5. 28016. 30 17.3218.34 19.3620. 3821. 41022. 4323.45 24.188 14 
lf 15 1. 202. 403. 6j4. 85. 116. 1307. 1508. 17] 9.1910. 2101 1.23012. 2513. 28014. 300 1 5. 33016. 350 17.37[18.40{[19.42[20.44/21.46 22.4923. 5 124. 2 15 
16 [I. 212. 503. 24. 105. 126. 157. 178.19 9. 22010. 24/11. 2712. 2913.32 14.34/15. 3716.40 17.4218.45019.48020. 5 1021. 53022. 56/23. 59024. 20 16 
17 t. 202. 503. 814. 1105. 1306. 1607. 198.220 9.2510. 271 1. 3001 2. 33013. 36014. 3815. 4216.45 17.4818. 5 1019. 54020. 5/22. Olz3. 424. 7124.38} 17 
18 |1. 3 2. 613. 904. 125. 156. 197. 2208.25 9.28010. 301 1. 3401 2.380 13.4114. 441 15.46 16.51 17.54/18. 57/20. 1021. 522. 8 23.1204. 15 24.45] 18 
19 I. 3/2. 7. olg. 13/5. 176.2107 20 9.310.341 1.381 2.420 13.47 14. 50 f 5. 5 3116. 5718. 55 5120. 8021. 1222. 16023. 20024. 2424.56 19 
20 I. 4j2. 83. 1214. 155. 196.237. 2708.31 9.35/10.38 11.43112.47]13.51]14.55[16. 0/1. 4/18. 8019. 12020. 162 1. 20022. 25023. 29.24.3425. 5} 20 
—| 21 1. 4j2. 83. 1314. 175. 2106.26. 3008. 34] 9.3910. 4301 1.4812. 52013. 57[15. 116. 5[17.10 18. 1519. 20020. 2402 1. 29 22. 3423. 3924. 44/2 5. 166 21 
[- 22 [f. 402. 93. 14. 195. 23 6.28[7.33 8.38} 9.430(10. 47/71. 53012. 58014. 3015. 8 16.13/17.18|18.23 19.28 20.3302 1. 39.22.4402 3. 50024. 5 525.271 22 |' 
| 23 T. 5/2. 1013. 1514. 215.266.3107. 3608.42] 9.4710. 5211. 58013. 3/14. g{15.14116.19 17. 25018.3 119.370.4302 1.49/22. 55124. 1025. 2125.39] 23 
| 24 r. 52. 1113. 1714. 235. 2306.34 7.40[$.45 9.51110.57[12. 3113. gf14.17,15.21 16.27,17-34 18.40 19.46 20.5221. 5923. 6124.12|/25.19]j25.51] 24 
—I| 25 f. 612. 12/3, 1814. 255. 3 16. 377.4308. 50 9.5617. 2ji2. g[13.16 14-23/15.29]16.35/17-42 18.49, 19.56[21. 3022. 10 23. 18024. 24 25.3226. f 25 
26 fi. 7[2- 1303. 2004. 275.336.417.488. 54010. 1011. 8/12. 1513.23 014.3015. 3716.44 17.1 18.5920. 6021. 14/22. 22 23. 30024. 3802 5. 46026. 10% 26 
27 ft. 7/2. 1403. 2214. 295.366.4407. 5 108. 5910. 6011. 14012. 2213. 30014. 3815. 4516.5 318. 1,19. 920. 17021. 26022. 3423. 43024. 5 126. 0026.34] 27 
> 28 t. 82. 1603. 2404. 325. 4006.48 7.5609. 4 10.12]11.20112"29113.37[14.46 15-54 17, 3:18.11{19.2C[20.29|21.38122.4$,23.57j25. 6126:16 26.4 28 
29 I. 82. 1713. 2504. 345.436.5208. 0j9. 9{10.18]11.25[12.36113.45|14.54/16. 3{17.12/18.22/19.31[20.41]21.51123. 1124.11[25.22 26.32/27. th 29 
30 l. 9]2- 1803. 2804. 375.466.568. 59.75 10.211. 3301.420173. 53 15. 3[16.13[17.23[18.33[19.4.3[20.54/21. 523.1614. 2725.38 26.490272; 30 
31 lt. 1002. 2003. 30/4. 4/5. 507. © 8.10%. 21 10.3111. 4101 2. 5 2 14. 2 5. 13016. 2317.34 18.4519. 56021. 8022.19 23-31124.43/25-55/27- 7127.45} 31 
32 |]. 10,2, 2113. 214. 435.547. 8 6 1619.27 r0.38]11.49[13. of14.11]15.23][16.34[17.46' 18.58 20.10[21,22,22.34123.47;25. 0j26.13127.26|28. 1} 32 
| | 33 1. 112. 23/3» 3514-45558 7. 915,20/9.33\10.45'11.57113. g114-21115.33!16.45/17.58 19.11120.2.421.37 22.59 24. 425.18 26.32 27.46'28.230 33 


— . 
— — — 


— 


DECLINATION IN DE 


— p 4 


a. — a a be ca. = 
* — — 
ä — 


—— — — — — — — 


an Ü — —̃̃ ——— ů 2 


— 2 
— — c—_— - © —_— —— —  —— 
9s He — — 


WE 2 | 3 | 4 DHA 8 | 9 | 10 | 11 | 12 1 13 f 14 | 15 | 16 AE. 19 20 | 21 [22 23 123.29] £ 
s 1D NU MID NN Rib MID MID MD MID MiD MID MID MID MID MF MjD MID MD MID MID MjD MID NID II 
| 34 [-1212-2513-3714-50 6. 2| 7.15] 8.27] 9.39 10.52/12. 513. 18014. 3 1/1 5.44016. 57/18. 11019. 2520. 39021. 5323. 724.2102 5.36026. 5 128. 7/29. 34 
[ 35 1.132.273.4004. 53] 6. 6] 7. 200 8.33] 9.4711. 0012.14 eie 15.5517. 11018.25/19. 40020. 5 502210023. 2524. 4002 5.5627. 1328.29.29. 7] 35 
- 36 [1.1 2.2813-43/4-57 6.11 7.25] 8.39] 9.54/11: 9 12.23 3.38 14.5316. 9117-24 18.39 19.55[21-11122.27123.43]25- © 26. 1827.3 5028.53 29.3 36 
=] 37 1.152. 3003.45. of 6. 15] 7.31] 8.46010. 2011. 17/12. 3313.49 15. 516.2107. 38018. 54020. 11021. 28022. 4624. 3025. 21026. 39027. 58029. 1729.56 37 
=| 38 1.162.323.4805. f 6.21] 7.37] 8.54/10. 111 1.27/12. 4414. 115. 1806.3 517.5309. 10020. 28021. 46023. 524. 24025. 4327. 3028. 23029. 4 3030.23 38 
=| 39 1.172.343.5105. 80 6.260 7.43] 9. 1/10. 1911. 3712. 5414. 12015. 3116.49 18. 8019. 27/20. 46022. 623. 2602. 46026. 6027. 27[28. 49030. 1130.5 1 39 
2 40 1.182.363. 5 5. 13] 6.32] 7:59 9. 8/10. 28 11.47 13. 6014. 25015. 45017. 518.2419. 4402 1. 522. 26023.47[25. 9026.3 1027. 53029. 16030. 4003 1.224 40 
41 1.192.393.5805. 180 6.38] 7.57] 9.17/10. 37/11. 5713. 18014. 39016. 0017. 2101 8.4220. 402 1. 26022. 48024. 1002 5. 3326. 56028. 21029. 4603 1. 1103 1.531 41 
8 42 1.212.410. 215.23] 6. 8. 5] 9.26010. 4012. 9013.3 1014. 53016. 15 17.3719. 020. 23 1. 46023. 10024. 34025. 58027. 24028. 50030. 1603 1.4303 2.26 42 
a 43 [I. 2242.44]. 65. 280 6.51] 8.13] 9.35/10. 5812.21 13.4415. 7016.3 117.5 519. 19 20.43/22. 8023.34 24. 5926.2 527. 53029. 20030. 4803 2. 16033. 43 
| 44 1.232. 47H. 105. 34 6.58] 8.21] 9.45011. 912.3413. 5801 5. 23016. 48018. 1319.39 21. 5/22. 32023. 59025. 26026. 54028. 23.29.5303 1.2203 2.5 033.37 44 
a 45 1. 252.5004. 155. 40 7. 5} 8.39] 9.56011. 21012. 4714. 13015. 38017. 618.330 20. 002 1. 28022. 56024. 25025. 54027. 25028. 56|30.27131.58|33.30[34-1 45 
> 46 1. 2602.5 304. 195.46 7.12] 8. 3910. 6 11.34/13. 114.2815. 56017. 25/18. 5420. 2302 1.5223. 23024. 53026. 25027. 5829.3 13 1. 303 2.3734. 12035. 0 46 
47 1.282. 5604. 245. 5 7.20] 8.49010. 1801 1.47/13. 1614. 44/16. 1517. 45019. 16020. 47/22. 1823. 5025. 23026. 5728.3 230. 7 1.42033. 18034. 5603 5. 46 7 
< 5-59] 7-29] 8. 59/10. 3001. 0013.3 1015. 2 16.34 18. 6 19.39]21-12122-45124-40[25-55127-31129. 7130.45132-23]34- 3135-43 36.35 48 
6. 6 7-39 9. 10 10.4201 2.14/13. 47015. 21016. 5401 8.28020. 302 1. 38023. 14024. 5 1020. 28028. 6 29.4503 1.25033. 6034.48036.3 3037.26 49 
6.14] 7.480 9,210.55 12.29/14. 5015. 40017. 16018. 5220. 29022. 6[23.45|25-24{27. 3028.43.30. 25032. 833. 52035. 3737. 2603 8.200 50 
6.22] 7.58] 9.33011. 91 2.46/14. 24/16. 17.3919. 18020. 5722.37 24.18025. 5927. 41029. 2403 1. 83 2. 5434.4 1036. 3003 8.23039. 190 51 
6. 30 8. 8 9.460 11.24/13. 314.4316. 23018. 619.4402 1.26023. 8024.5 226.3628. 21030. 73 1.5 533.4403 5. 3437. 27039. 24040. 23 52 
6.39] 8. 1910. 011. 40013. 21015. 316.460 18. 2920. 122 1. 57/23. 42025. 28027. 16029. 4030.5 303 2.45034. 38036. 33038. 29040. 2904 1.290 53 
— 6.49] 8.31010. 15011. 513.4101 5.26 17.11 18.5720. 43022. 30 24.18 26. 5127.59129.50|31.42133-33135-35137-32[39-36{41-43]42-40] 54 
> 6.59 8.44 12.1014. 2115.4417.37119.26|21.14123. 5/24. 5626.49 28.4330. 3903 2.35/34. 3 5036. 36038. 3940. 47/42. 5644. 00 55 
7.10] 8.57/10. 4712.3 514. 24016. 1418. f 19. 5621.49 23.43/25. 377.3429. 3203 1.3 1033. 3303 5. 3637.42 39.5 142. 444.1945. 27 56 
2 7.22] 9.11 12.56j14.48116.42[18.33]20.29]22.25]24.23 26.21 8.82 30. 2432. 27034. 3436. 4603 8.5304 1. 9/43. 27/45. S047. 2] 7 
* 7.34] 9.2601 1.2213. 1801 5.14 17. 10019. 7121. 423. 4025. 0027. 9129.14 1.21033. 2803 5. 40037. 54 40. 1242.34 44.5947. 30048. 4 58 
D 7-471. 9-43]11.42] 13.4111 5.41117.41119.41121.43j23.47/25.541283. 1130.12 32.22134.12136.53139.13[41-37|44- 5]46.40/49-21[50-$I1} 59 
< 8. 1110. 14. 6076. 10018. 1420.18 22.26 24-34|26.46 28.55131. 9133-27135-47138. 9{40.36[43.10[45.48[48. 31061. 2452.51 . „ 5 
— 8.17/10. 21012. 2714. 34016. 4018. 49 20. 5 123. 10025. 23027. 3929. 56/3 2. 16034. 30037. 539. 36042. 1144. 52 47. 40050. 3 553.4255. 17 Ga 
8.3 210.4101 2•˙5 17. 1419.282142 23.59/26. 17 28. 37131. 133.2735. 57038. 3 104 1. 10043. 54046. 46049. 4605 2. 56/5 6. 2005 8. 
8.50j17. 17.51120. $122. 7J24-51;27.15129.42132-12134-45[37-23j40. 542. 54/45. 498.535 a. 7 55-36 59.24/61. 2 
| 2. * — * . — — 2 — — 41-49144-49[47-57[5 5-17 27 200 43/63. 2165. 2 
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b A TABL. E ſhewing the Time of the Sur, Moon, and Stars“ Setting, when they have North Declination, er the 
T'ime of their Riſing, when they have South Declination. 2 


DEGREES OF DECLINATION. £365 $4 
WAI EHETTHENYIMAMLAEN TIDY AG NC DIO WML MO OA KI KO WY 
" [HM|AMJHM|JHM|HMnnr [OMP [ok nM AaM RM HM AM OM HM RMJHM HM BMJHMJHMHMIHMJA ML 
1% [6.00i16.00[6.00[6.0015.00!6;0016.00 16.00 6. oo 6.016.016. 106.116.016.011 6.016.016. 016.016.016.016. 026.026.020 6.02} 1” 
2 6. oo 6. oo. oo. o 5. oo G. oc 6.1 6.0116. 0 16.0 16. 0116. 16.026.026. 0206. O26. 26. 026.03 |6.03|6.03!16.0316.0316.03 6.044 2 
3 [6.0016.c016.00[6.00[6.01|6.01|6.01 6.01 6.0216. 02 6.C2| 6.02|6.6216.03|6.03|6.0316.03 6.04 6.04 — 6.05 6.056.050 6.05] 3 
4 6.006. oo 6. oo. O1 6.016.016. 02 16-02[6.02[6,03 5. o; 8.93j6.03|6.04|6.04|6.04|6.05|5.05 [6.05 |6.05|6.06]6.c6[6.06|5.07| 6.07 | 4 
1 5 [6.00]6.00[6.01j6.0116.01[6.02|6.02|6.02416.03[6.03 [6.04|6.04|6.04|6.05|6.05| 6.05|6.06]6.06|6.07 [6.07 |6.07[6.08[6.08|6.09] 6.09] 5 
6 6.006. 06.16.0106. 026. oa 6.03 16.03 [6.03[6.04|6.04|6.05}6.05|6.06[6.c6] 6.c6}6.07 [6.07 6.08 6. o8 G. 96.096. 1006. 10 6.11} 6 
7 16.006. of E. 16. ore. o2 6.026. 036.03 [6.04|6.04|6.05|6.05|5.06[6.06|6.07|6.08|6.08]6.09[6.09|6.10]6.10[6.11[6.11[6.12| 6.12| = 
 . 8 16.0016.0016.0116.02[5.02[6.03j6.03 [6.04 5.4 6. o5 6. 6. . 66. 76. 76.081 6. og. 9b. 10 b. 1006. 1106. 126. 1206. 136.14 6.144 8 
| — 9 15.0916.0116.0116.02[6.02[6.03[5.04[6.0416.05|6.c6|6.061.6.07|6.08{6.08|6.09|6.10[6.1c(6.11[6.12|6.13[6.14,6.14 6.15 6.1516.16] 9 
| 2 10 6 O06. 0150. 16.02 6.03 6.04 6.046.056. 066. ob 6.07 6.086.096. og 5. 1006. 11 5.126. 126. 136.14 6.156. 16 6.16 6.17 6.1710 
| 11 46. o0 6.01060. 206.026.036.046. 056.05 G. 66.6. 8 6.096.096. 1006. 1106. 126. 136. 146. 146. 156. 166. 176. 186.19 6.194 17 
w | 12 6.005. 01050. 206.036. 046.046.056. 6G. 76.6. o 6.096. 1006. 1106. 1216. 136. 146. 156. 166. 176.186. 196.206.210 6.21 | 12 
| 2 | 13 j5.0015.01]69.2[6.03[6.04[5.056.05 [6.06]6.07[6.08|[6,0916.10]6.1116.12[6.13|6.14j6.15|6.16[6.17|6.18[6.19]6.2c[6.21 6.22 6.231 13 
| c 14 6.095.01060. 26.03 6.04 6.0 56.066.076. 096.096. 1006. 1106. 126. 136. 146. 156.166. 176. 196. 2006. 2106. 226.236.246.251 14 
15 46.05/6. 0159.26.03 6. 4 6. 056. o6 6. c 6. og .. 106. 116. 1205. 136. 146. 1506. 166. 186. 19. 20 6.2116.2216.2416.2516.25| 6.27] 75 
* | 16 65506510502 6.035.056. 066.07 [6.02]6.0c[6.10[6.12[6.13j5.14j6.1516.16|6.18|6.19|56.20[6.21|6.23|6.2416.2516.2716.28| 6.25 | 31 
MF | 17 j6.00[5.01[6.02[6.04[5.05[5.0515.57 6. og 6. 1006. 1206. 1206. 1306. 156. 1606. 7176. 19 6. 206. 216. 2306. 246.256.276.286. 30 6.31 | 32 
18 [6:00[5.0116.0215.0416.05 5.066. o8 6. 96. 1006. 1306. 1306. 146. 166. 176. 191 6. 2006. 2116. 226. 24/6. 26 6. 275. 296. 306. 320 6.3333 
19 6.005.016.0306. 046.05 5.05.08 6. 106. 1116. 1306. 146. 156. 176. 1806. 206. 271 9. 23 [6. 246. 266. 276. 286. 306.3 16.33 6.34] 34 
20 1[$5.0016.01[5.03(6.04 6.06 6.07 6.096. 1006. 1206. 146. 1506. 1616. 1806. 196. 2116.22 6.245. 25 6. 276. 29 6. 306. 326.335.355.368 35 

21 16.09 6.016.036. 056.066. o8 6.095. 1106. 1206. 146. 166. 176. 19 6. 206. 2206. 2406.25 6. 276.296. 30 6.32 6. 346.3 56.37 6.38 +, 
22 6.00 b. 0206.03 6.056.055. 08 5. 10 f. 1106. 136.7 506. 1606. 18 6. 2006. 2106.230625 6.27 [6.28 [5.30] 5. 326.34 [6.36[6.3716. 39] 6.40 | 37 
6.146.156. 176. 196.216.2306. 246. 266.28 [6. 305. 326.346. 366.376. 396.410 6.42} 35 
6. 146.166. 1806. 206. 2206.24 6.2 56.27 6.20 6. 316.336.351 6.37 6. 396.416.431 6.44] 39 
6. 186.176.196.216. 2306. 256.276. 296.316.336.350 6.376.396.41(6.43 6.46 6.47 | 40 
6.15 6.43 6.456.486.4941 
6.16 316.45 6.486. 50 6.51] 42 
6.476. 506.5 2 6.52 | 43 
6.49 6.526.546.5571 
6.51 6.541 6.55 6.58] 45 
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To find the Time of the Sun's Riſing, Setting, and the Length of th 
Day and Night, by this Table, 


Firſt. Find the ſan's declination at the top of the page (marked with the degrees of de. 
clination) and the latitudes in the right or left hand columns (marked lat.) and in the com. 
mon angle of meeting is the time of ſun ſetting, if the ſun has north declination, but the 
time of ſun riſing, if the ſun has ſouth declination, 


| EXAMPLE I. 

Let it be required to find the time of the ſun's riſing and ſetting, with the length of the 
day and night, in latitude 51* north, the 19th of July, 18co. 

I firſt ſeek the ſun's declination for the given day, and find it 20% 53“ north, which 1 
here call 219, then under the declination 21, and againſt the latitude 519, ſtands 7 H. 5 
M. the time the ſun ſets on the given day, in lat. 51 north, which being doubled, gives 
15 H. 46 M. the length of the day; and if 7 H. 543 M. the time of the ſun ſetting, be ſub. 
tracted from 12 H. the remainder 4 H. 7M. gives the time of the ſun's riſing, which being 
doubled, gives 8 H. 14 M. length of the night. 

But, when the ſun has 219 ſouth declination in this latitude, the time of ſun-ſetting be. 
comes the time of ſun-rifing, and the length of the day will then become the length of the 
night, 1 

Thus, the 26th of November, 1800, the ſun's declination will be 200 59 ſouth, or 210, 
then the time of ſun-riſing is 7 H. 53 M. his ſetting 4 H. 7 M. and the length of the night 
15 H. 46 M. and day 8 H. 14 M. 


| EXAMPLE I EXAMPLE m. 
Let it be required to find the time of the ſun's Required the time of the ſun's rifing and 
riſing, ſetting, and length of the day and night, ſetting, and length of day at the Cape of Good 


at Peterſburg, the 2 1ſt of June, 1800. Hope, in lat. 340 29'S. May 15th, 1800. 
Under 239 28” N. the declination that day. Under the declination 190 67 or 190 N. 
and againſt 60˙ N. the latitude of Peters -ſand againſt the lat. 349 8. 11 © 
burg, . . - 12 oſStands the ſun's rifing — 6 54 
Stands the ſun's ſetting - 9 16 — 
Time of ſun's ſetting - 5 6 
The time of ſun-riſing — 2 44 2 
Sun-ſetting doubled is the length of day 18 32 [The length of the day 10 12 
Sun-xiſing doubled is the length of night 5 281 And 6h. 54 m. doub. is length of night 13 48 


When a greater degree of accuracy is required, proportional parts may be taken for degrees 
and minutes of latitude and declination. 


To find the Riſing and Setting of the Stars. 


By this table the riſing and ſetting of any ſtar may be found, whoſe declination does not 
exceed 23 30 north or ſouth, in the following manner: 
If you are in north lat. and the ſtar has north declination, look for the declination at the 


top, and the lat. in the right or left hand columns, in the angle of meeting, is half the time 


of the ſtar's continuance above the horizon, in that lat. or the time it takes in aſcending 


from the eaſtern ſide of the horizon to the meridian, and deſcending from the meridian to the 


wettern part of the horizon. 

Therefore, if theſe hours and minutes be ſubtracted from the time of the ſtar's coming to 
the meridian, the remainder will be the time of the ſtar's riſing, and if added, the ſum will 
be the time of the ſtar's ſetting. 


| EXAMPLE I. 
Required when the ſtar Arcturus riſes and ſets December 1, in latitude 51®N, 


The time of the ſtar's coming to the meridian, or ſouthing in the morning + 35 
Then under ſtar's declination 209 157 or 20® N. and againſt latitude 51 ſtands 747 
Time of ſtar's rifing in the morning - - - - 1.43 
Added, gives the time of the ſtar's ſetting = — = = 22 
Star ſets 22 minutes aſter 5 in the evening — — - 5 22 


2 359 3 £ © 


S SSA SS gg 


$HSolealaeoS LE 


When the latitude is north, and the far has ſouth declination, or the latitud: ſouth and the 


fat has north declination, find the latitude in the fide columns as before, againſt which, and 


under the degrees of declination, ſtands half the time the tar is under the horizon, which ba- 


ing ſubtracted from 12, the remainder will be half the time the ſar will be above the hori- 


zon in that latitude, , | 
Example. What time will the Dog Star, Sirius, riſe and ſet. at London, January 25 ? 


Under the declination 169% 26'S. and againſt latitude 51* 32/or 529 ſtands 1 26 
Half the time the far is above the horizon - - - 4 34 
The ſtar comes to the meridian in the evening, at - 8 10 05 
Which ſubtracted, ſhews that the ſtar riſes at 31 m. after 5 in the evening 22 
Addes, ſhews the time the ſtar ſets in the morning - 3 2 39 


In like manner may the riſing and ſetting of the planets be found when their declination 
does not exceed 23, and the time of their paſſage over the meridian is known. 

Suppoſe it was required to know the time of Jupiter's riſing and ſetting, Auguſt 2d, 1800, 
civil account, in latitude of 520 North. 

In the Nautical Almanac for 1800, I find that Jupiter paſſes the meridian at 22 h. 35 m. 
r 10 h. 35 m. A. M. Auguſt 2, civil account, his declination being then about 22* N. 
Under the declination 22 and oppoſite the latitude 52 ſtands & h. 5 m. which is half the time 


that Jupiter is above the horizon; ſubtract it from 10 h. 35 m. and it leaves 2 h. 30 m. A.M. 


the time of Jupiter's riſing, and adding 8 h. 5 m. to 10 h. 35 m. A. M. gives 18 h. 40 m. or 
6h. 40 m. P. M. the time of Jupiter's ſetting. 

Suppoſe it was required to find the time of the moon's riſing and ſetting, May 2d, 1800, 
ia latitude of 52% South. : | | 

In the Nautical Almanac, page 6, I find that the moon paſſes the meridian at 6h. 55 m. 
P. M. her declination being 199 N. Under the declination 197 and oppoſite the latitude 52 
ſtands 7 h. 45 m. half the time of the n. oon's being below the horizon, which ſubtraRed from 
12 h. leaves 4 h. 15 m. half the time of the moon's being above the horizon, adding this 
number of 6 h. 55 m. gives 11 h. 10 m. P. M. the time of the moon's ſetting nearly; and 
ſubtrating 4h. 15m. from 6h. 55m, leaves zh. 40m. P. M. the time of the moon's riſing. 

Nor. The time of the moon's paſſing the meridian taken from the Nautical Almanac 
ouzht to be corrected for the daily variation, when on any other meridian than that of Green- 
wich, which may be done by Table 1, page 218, or by ſaying, as 360 is to the longitude of 
the place, ſo is the daily variation of the moon's paſſing the meridian to the correction of the 
numbers marked in the Nautical Almanac, additive in weſt and ſubtraQtive in eaſt longitude. 
The declination ought alfo to be found for the moment of riſing and ſetting when great exe 
aineſs is required, 

It were to be wiſhed, that gentlemen belonging to the ſea would carry a celeſtial globe 
with them, upon which all the above may be found in an eaſy manner; for they would have 
nothing more to do but to ſet the globe north and ſouth, raiſe the pole as many degrees above 
the horizon as the Jatitude is; bring the ſun's place to the brazen meridian, and ſet the in- 
dex to the upper 12 ; then turn the globe round, and note what ſtars come to the meridian, 
20d the hour index will point to the time; when they come above the horizon, it will point 
to the time of their riſing, and when they deſcend below the horizon, it will point to their 
ſetting ; for as each ſtar on the globe will point directly to one of the ſame name in the hea 
yens, they may be viewed at any time of the night; or, if a planet, turn the globe until the 
index points to the time of their paſſage over the meridian, and make a mark on the globe 
with a pencil, under their declination, then turn the globe eaſt until the mark comes to the 
horizon, and the index will point to the time of their riſing ; and turned weſterly till it come 
to the horizon, the index will point to the time of their ſetting. 
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App. Refr. [App. Ref. || App. Ref. Ap.] Ref. p. Rer. # 
Alt. Alt. Ak. Alt. Alt. Ak. : 
D. M. M. S. D. M. M. S.||[D.M.|MS.||D.M.|M.S|| P. MS] P. NI. &. 4 
o. 33. 00 2.30[16.241} 6.3007. 5101 2. 204. 160 30 1.38 60 0.39 
| ©. 432.10 2.35116. 40 6.40). 401 2. 404. gf} 311.35 61 0.32 
| 0.1c[31.22|| 2.40[15-45|| 6.507. 30013. 0/4. 30 321.310 62 0.30 
| ©-15130.351] 2.45115-29]] 7. 0/7.20[13.20/3.57]| 331.28 6g 0.29 
| ©0-20129.50|} 2-50. 9 13-40/3-51| 341.24 64 (0.28 * 
| 0. 2529. 60 2.5:5114.52 14. 0; 45] 331.210 65 [0.26 
| 0.g0[28.22|| 3. 014.36 14.200; 40 361.18 66 0.25 
| | 0.35127-41]| 3. 5[14-20 14-40[3-35]| 37.16 57 0.24 
| | 0.40[27. off 3.10014. 4 15. 0.300] 381.13 68 [0.23 
o. 4826. 200] 3.1811 3.49 5-30-24 39-10 69 [0.22 
| | 0. 5002.42] 3-20113.34 16. 003.17 401. 8 70 p.21 = 
[ | 9. 55/8. 3.251320 16.3003. 100 4101. 5 710.10 
| . 0[24-29]| 3-30[13- 60 8.3 17. 0. 4 421. 3j 72.18 0 
| | 1. 5129.54] 3-40[12.40[] 8. 17.30. 59 431. 1 7310.17 
1. 102g. 200 3.01 2. 150 8.50j5.551118. 002.54 440.39 74 [0.16 D 
| 1-15122.47[| 4- b 9. 005. 48018. 3002. 49 450.57 76 b. 15 tt 
1.202. 150 4.1011. 290 9.105.429. 0,2. 44 46 o. 550 760.14 
1.25 . 44 4201 1. 81] 9. 205.3619. 3002.39] 470.530 770.13 — 
1.302 1.15 4.30010. 480 9. 3005.3 10/20. 002.350 48 [o. 5 1 78 fo. 12 
1.3520. 46 4.40010. 29 9.4008. 25020. o 2.349.490 29 0.11 
| 1.40020. 180 4.50[10.11]] 9.50[5.20]]21. 002. 27 50 fo. 48 80 fo. 10 
1.419.810 5. 00 9.54 [ 10. 05. 15/2 1.3002. 24 51 o. 46 810. 9 - 
| 1.50[19.25|| 5.10] 9.38010. 155. 7 2. 02. 20 52 [o. 44 82 o. 8 
1.550. of 3.20 9.23010. 3005. oſſag. 02.141] 53 0. 430] 8210. 7 
2. © 18.33 5.300 9. 810.454.5024. 002. 7 54 [o. 410 840. 6 
2. 518.110 5.40] 8.541 1. 004.4725. ofa. 2 55 fo. 40 8510. 5 Fa 
2.101.480 550 8.411 1.104.406. 01.56 56[0.38]| 86|p. 4 
| 2.15[17.26]] 6. of 8.2811.3004.24 24. 9.8. 570.7 8710. 3 
2.2017. 40 6.10] 8.15|[11.4514.29]]28. 001.4 38 o. 350 88 fo. 2 
| 9.2:116,44]| 6. 200 8. 3/12. O14. 222. 011.42! 5910.34 8910. 1 || 5 
| Tapts X. DEPRESSION OR DIP OF THE HORIZON OF THE SEA, * 
| Height [Dip of Height Dip of Height Dip of ¶ Height Dip of N 
| of Eye.|Horiz. [of Eye.|Horiz. of Eye. Horiz.ſof Eye. Horiz. 1d: 
| Feet. NI. S. Feet. | NM. S. Feet. | M.S. || Feet, | M.S; = 
| 1 1 0-57 10 . 1 19 | 4.10 [ 35 | 5.39 (as i 
| 2 | 1.21 11 | 3.10 | 20 | 4.16 || 40 | 6. 2 Now 
| 3 | 1.99 | 12 3.18 || 21 | 4.22 | 45 | 6.24 Toa 
| | 6 8 6 oy 
| 4 1.55 13 3·˙2 22 4.2 50 44 line, 
| 5 [2.8] 14 | 3-34 || 23 | 434 | 60 | 7-23 ifth 
| 6 2.20 '5 3.42 24 4.40 ' 7-59 rious 
| 2.31 1 3-49 2 4.52 2 32 = x 
| { 2.42 17 | 3-56 j| 28-| 5. 3 go | 9. 3 ter 
9 2.62 18 | 4. Z 30 5˙14 100 9.33 * 


Ulerent name from that taken from the table, 


TABLE XI. i TABLE XII. Augmentati ntation af the 
The Sun's Parallax in Altitude. 3 Moon's Semidiameter. "| 
Y meow Moon's Altitude. | Augmentation. | 
Dun's Altitude. | Sun's Parallax. | 3 * 7 
D. 8. 8 - 
Atta. 9 5 I 
10 2 10 3 
20 15 * 
30 * 20 6 
40 7 25 7 
50 6 30 8 
5 50 9 
60 4 49 10 
65 4 45 11 
70 * 50 12 
25 2 55 13 
80 2 60 14 
85 I 70 15 
o 


| TABLE XIII. 
Dip of the Sea at different Diſtances from the Obſerver. 


Height of the Eye above the Sea in Feet. 


Diſtanceoff 2 | 10 [L | 20 | 25 | 30 | 35 | 40 
pr in Bip. | Dip. | Dip. | Dip. | Dip. | Dip. | Dip. | Dip. 
"IM. [M. | M. M. M. | M. | M. [. 
= 11 | 22 | 34 | 45 | 56 | 68 | 79 | go 
6 11 17 22 28 | 34 | 39 45 
4 4 8 12 15 19 | 23 27 | 30 

1 4 6 9 in | 16 17 20 | 23 

7 4 "of 7 9 12 1416 19 
1]. 3 4 6 8 10 12 14 15 
2 2 3 5 6 8 10 11 12 
2 2 3 5 6 7 8 9 10 
3 FF 
Z ERIE 2-5, 
4 „„ “ 
EP e 
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Norz To TaBLE XIV. — - When the ſun is near the Equinox (about the 21ſt of March 
nd 21ſt of September) the rule for applying the corrections of Tab. 14, is ſometimes faulty; 
thus, it it was required to find the declination for March 21, 1799, in longitude of 105 E. 
the declination for March 21, 1799, is 0.21 N. by Tab. 14, the correQtion is 7 additive 
las it falls between March 19 and March 22), which would make the declination 0.28 N. 
Now this correction ought to be ſubtracted, which would make the true declination 0.14 N. 
To avoid this error obſerve the following directions: Find the correction from Tab. 14, as 
uſual, and if on the noon of that day at Greenwich the ſun has really croſſed the equĩinoctial 
line, apply the corrections in the ſame manner as you would 8 or 10 days afterwards ; but 
if the ſun has not paſſed the equinox apply the correction as you would 8 or 10 days pre- 
vous thereto. Thus in the preceding example the ſun had really paſſed the equinox, now 
examining the table, 8 or 10 days after March 21, it will be found that the correction for 
alt longitude is ſubtractive, ſo that ſubtracting the correction 7' from 0? 21'the remain- 
ler is the true declination, 

When the correction is ſubtractive, and greater than the declination taken from the table, 
then the difference between the two numbers is to be taken and the declination will be of a 


Tas. XIV. For reducing the Sux's D2cL1N. as given in the N. A. for Noon at Caney, ' 
wICK to any other Time under that Merid. or to Noon under any other Merid. 


See page 222. 


Add aft. N.1$ub. aft. N. u. mx. MH. M u. = MH ys, M{Sub.aft.N. 
Sub. det. N. add — . FD — 2 2.2002. 40] Add bef N. Sub. bef. N. 
35 2 Sub. in W n W. 
12 in E. Sub. in E. 
u. s. ſoa. Days. Days. 
. Oſza June |21 June | 
. 20 
19. R 
1 
17 
16 
15 
14 
13 
June [12 
\ k July 11 
* 2 10 | 
2/0. 4 
1 i 
; 6 
a 5 
4 ; 
.< 3 
90. 2 | 
Decemb. 1 10,0. 1 June 
Novem. 30 110. 31 May 
2 12'0. 30 
28 130. 29 
| 27 140. 28 
26 150 27 
| 25 160. 26 
| 2 179. 25 
| 23 24 
22 190. 10Þ.20|0.30 23 
1 21 2000. 100o. 2100. 22 
| 20 210. 110. 220. 21 
| 1 110. 2200.33 20 
| 18 | 19 
170 18 
16 17 | 
15 16 
14 £ 
13 14 
| 711 Jan. July 12 
| ' giFeb. Auguſt io 
| 7 8 
| 5 6 
3 * 
Nov. I 2 May 
October 30 30 April 
| 28 28 
| 26 26 
24 24 
{ 21 1 
18 831. 2011. 1 i 
15 Feb. 5411. 1301.3 101. 15 
12 March 551. 141.321. Auguſt 12 
9 v - . . Sept. 9 
6 .c711.1641.35}1. 6 
October 3 87. 171.3611. 3 April 
Septem. 30 1300. 1900. 3900. 580. 171.3701. 560. 15/2. 3 5 Ill 31 March 
27 16.0. 190. 3900. 5801. 181.381.5702. 1602.36.14 28 
| 24 1919.20] - 3910. 587. 181.3801. 572. 1602. 36017 125 
21 2200. 2000. 4000. 591. 191.2911. 58 2.1712.36[20 22 
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No as. XIV. For reducing the Sux's DreIIx. as given in the N. A. for Noon at Ga ER 


wag ven to — other Time under that — or or to Noon under any other Meridian. 
[| Sub. aft. N. lu. NI. M[4.M u. u Sub. aft. N. Add aft. N. þ 
Add bef. N. 3. 0.203. 4-49]5. {Adi bef. N. Sub. bef. N. 
Tad in T7 [Sub-in W. | 454 50 \5s 650 55 70 75 | Sub, in W. Add in W. | 
Sub. in E. [Add in E. deg. jdeg. [deg. |deg. deg.\deg.] Add in E. Sub. in E. 
© Days. Days. 6a. 2. . 3. 4.2. A.. E. N. — . s.| Days, | Days. © | 
1 Nec, 21] Deck. a1 + Ir . ob * S$ 5 od June 2z1 June | 
20 2200. 30. 30. 49. 5122 20 
I 2310. 69. 7Þ. $0. 90. 2 A. 19 
I 2410. 1000. 1 110. 1210.13]. 1400. 1 5 o. 18 
17 25 EN 180. 1900. 2010. 17 
I 2610. 1600. 1 8. 2000. 2210. 2400. 2610. 16 
o 2600. 2900.31 5 15 | 
310. 3410.36 14 | 
$3510.3810.410. 13 
0.40P.4310-46 . 12 | 
o. 440.4800. 51 11 _— 
b. 480. 5310-57 10 
0.530.571. 2 9 
0.5701. 211. 7 8 
I. 101. 711.12 7 
oe mg” HE pos 6 | 
1. 101. 161.22 5 | 
1,14/1.20]1.26|1. 4 | 
1.18]1.24[1.3111. 3 
1.2201. 29 1.361. 2 
1.26133 1.4107: 2 
11/1. 71.151. 231.301.371.451. 31 May 
1. 18Jt. 260t. 341.4211. 501. 30 
1.30[1.28|1.46}1. 542. 29 
1. 341.4201. 501. 58 28 
1.371.461. 5 5 z. 312. 27 
1.401.491. 592. 8 26 
1.5302. 32. 1212.21 25 
1.471.572. 712. 1602. 26 24 
1. 5 102. 102. 1102.2102.31 23 
1. 5402. 42. 1502. 2502.35 22 
1. 5702. 802. 192. 29 21 
2. O2. 1102. 222.33 20 
2. 42. 15/2. 262.372. 48024 19 
2. 7/2. 1802. 3002.4 102.522 f 18 
2. 19/2. 2102. 3302. 4502. 56026 17 
2. 132.2502. 372.4903. 1027 16 
2. 1602. 2802. 4002. 5 203. 5028 15 
2. 1902.3 102.442.563. 9029 14 
2.242.372.5103. 43.17/31 July [12 
2. 302.4302. 573. 113.244 2 Aug. 10 
2.3 502.4903. 303.173.320 4 3 
2.5413. 913-23/3-38] 6 6 
2.59}3-1413-29|3-44 8 N 
2.49 3. 40.193.353. 50010 2 May 
2.5363. 9]3-25]3-41]3.56112 30 April 
2.5 803. 14. 30 3.46 4. 3114 28 
- 213.18\3.3513-51/4. $116 26 
| 3-22\3.39]3- 300 13018 24 
3-28\3.45}4- 3429021 21 oY 
2.401258 153.333.504. 84.26.24 18 | 
2.4303. 13. 203.3803. 5614-14 4.32 27 15 1 
2.4603. 513-2313-4214- 104.19 4.38 30 Aug, 112 17 
2.4913. 863.263.4504. 44.23 4.410 2 Sept. | 9 14 
2.5103. 1003. 2903. 4804. 74.26 4.450 5 * 11 
| 2.533.133.3203. 5 14. 1004. 29 4.49 8 3 April p 
2.5503. 143.3303. 53/4. 1304.32 4.51011 31 March iN} 
2.5613. 1513-34[3-54/4-1414-33]4-52] 14 28 14 
2.5613.1513-35]3-55]4-1514-33}4-521 17 25 4 
2.56[3.1513.3513-5514-1514-3414- | 


l! 
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Tas. X1V. For reducing the Sun"s De ctw. as given in the N. A. for Noon at Garn 
cen to any other Time under that Meridian or to Noon under any other Meridia... 
— — — —— — ee ens, 
60 aft. N. Sud. aft. N. . e. .M In. Nu. lulu. M[n. ate aft. N. Add aft NE 
| Sub. bef. N. Add bef. N.] 5. 20 $5.40 6. 0[6.2016.40{7. o/. 200 Add bef. N. Sub. bef, N. | 
| Add in W. Sub. in W. | Sub. in W. Ada in W. | 
Sub. in E. Add in E. . Add in E. Sub. in E. 
Dan Days. . Days. Days, 
[ Dec. 210 Dec. 21 21 June |21 Jung 
20 22,0. So. 8022 20 
19 2300. . 8 . 0 JI 23 Ig 
18 8 1900. 2000. 2 100. 220. 230. 2424 18 
17 25 32025 17 
16 26/0. 26 16 
15 270.35 27 15 
I 28,0.4110.43[. 0.57128 14 
13 2290.47. 50. 53. 5600. 591. 21. 5/29 13 
12 2000. 5310. 560. 5901. 3/1. 61. 91. 1230 June [12 
11/Dec, - 3110. 101. 1.21 1 July 11 
100 Jan. 101. . 13]1.171, 2 10 
9 21.111.151. 191. 241. 280I. 3 9 | 
8 21.1601. 211. 2601.3 101.3 50T. 4 8 
41.241. 27]l.3 1.371.421. 5 7 
6 5 1.271. 331.3801. 441.49 6 6 
5 1.33/1.39/1.45¼1·51 7.57 7 5 
713-39] 3-455-531-5712. 3 8 + 
3 1.44 1-50[1.57]2- 42.10 | 9 3 
2 9.1. 5001. 56/2. 302. 1002. 17 2. 30010 2 
Dec. Wt 10 1. 55/2. 212. 9,2. 16a. 230. 30a. 38011 1 ou 
Nor. 5 15 0:2. 7z. 152. 2202. 30 2.45112 31 May 
29 2. 5 2. 1302. 212. 292.37 13 30 
28 1310 1902.27 2.3 502.4302. 14 29 
27 14.2. 16;2.25/2.33 2.4212, 502. 15 28 
26 1 5.2.21 2.302. 3 Nl 2.402. 16 27 
25 162.26 2.3.44. 533. 203. 17 26 | 
24 17,2.31 2.4002. 502.593. 93. 18 25 ll 
23 18 2.36,2.46/2.55/3. 513.1513. Ig 24 | 
— 19 2.41 2.5 103. 13.1103. 2103. 20 23 
- 21 20 2.4602. 5603. 613.17[3.2713: 21 22 
20 210.506. M e 3.333. 22 21 | 
19 22 2.5 503. 603.173.2803. 3903. 23 20 
18 2303. 003.1103. 223.3303453. 24 19 | 
77 24/3. 3.163.273.3903. 50 25 18 1 
16 25 3. 803. 2003.3 203.4403. 5604. 26 17 
15 2603. 1303.250337. 49 4. 14. 134.2627 16 
3 273.1703. 293.4203. 544. 6 4.31028 15 | 
by 13 2813.2213-3413-47]4. 0[4.1214.2514.38[29 14 | 
r1fJan.  3013-393-43]3- 5614. 914-22/4-36(4-49]31 July _ [12 
4.59] 2 Aug. 10 h 
7 5-19] 4 8 1 
5 [5-1 . 6 | 
34 < | 
Nov. 1 4 ; 19 2 May 
| OR, wo 247112 30 April [| 
28 5.56114 28 
26 5.4716. 3116 26 
| 24 12118 24 
| 21 . 6.21021 21 f 
| 18 23/4-4415- 25.195.705 586.136.3104 18 6 
15 Feb. 264.505. 85. 2605. 4405. 206. 2006. 38027 1 0 
12 March 4.565. 155.335. 5 206. 1006. 296.4730 Aug. 12 | 
9 5o 385. 576. 1616. 3 6 52 * 9 
6 ö 116.20 8 39,6 
OR. 3 1005. : fp ; 3 April = 
Sept. 30 135.11 5.3 5:4916. Heal. 60611 31 March 
„ 1615.12 5. 315.5 16. 1106.3 16. 50%. 9014 28 
195.12 n 
2215-13 


OF THE 


SUN's RIGHT ASCENSION, 


1 Mar. |April May | June July Aug. | Sept. Oct. Nov. I Dec. 7 

3 South North North North North North North South [South I Sauth Al 

| s In. M. u. M. u. M. u. M. u. M. In. M. In. M. n. M. n. N. H. XI. 

I 22 49 © 43] 2 34} 4 360 6 41] 8 46110 42/12 30014 26116 30} 1 

: 22 53| 0 46| 2 38| 4 41] 6 45] 8 49/0 45/112 33/14 30116 34] 2 

3 22 57] © 59] 2 41] 4 45] 6 49] 8 53/0 49112 37114 34116 39] 3 

4 23 1] 0 53] 2 45] 4 49 6 57] 8 57110 $2112 41114 38116 43] 4 

5 23 40 57] 2 49] 4 53] 6 57] 9 ½/%½ 56/2 44114 42116 47] 5 

6 23 806 1 1} 2 53] 4 567 1] 9 $511 Ol12 4814 46116 52] 6 | 

7 23 110 1 4 2 57% 5 11 7 59 Nl 312 $2114 50016 56} 7 { 

$ 23 15] 1 8] 3 15s F 7 10] 9 12s 7/12 55114 5417 of 8 11 
. 32423 19] 1 12) 3 5} 5 9] 7 14] 9 16|1T 11112 59/14 5807 5 g Th: 
10 36023 22 1 15] 3 8| 5 13] 7 18] 9 2011 14/13 3/5 27 9010 1 
111 40023 260 1 19 3 12] 5 18 722 9 24/11 1813 60¹5 617 14 71 \ 
1 23 300 1 23] 3 16 5 22] 7 26j 9 2801 2113 100 10/17 1802 TO 
13 48123 33! 1 26| 3 20] 5 26/7 30| 9 31/11 25113 14]15 14|t7 2313 | 1 
1 52123 37] 1 30] 3 24] 5 39] 7 34] 9 35/11 28113 17]15 1807 27114 3 5 
ls 56123 41) 1 34] 3 28| 5 3 7 3819 3 113213 21/15 22117 34455 1 
16 23 44 1 37] 3 32] 5 3%] 7 42] 9 430/11 36113 25015 26117 36010 | 
17 4123 480 1 41] 3 366 5 43] 7 46 9 40/11 39113 29115 31117 4007 

If 7123 5 1 45] 3 49] 5 47] 7 5% % 43113 32/15 35117 4508 1 
[iy 550 149344 55175495 11 46113 36/15 39/7 49119 | WY 
we 23 59] 1 $2] 3 48} 5 55] 7 53] 9 59Þ1 $0113 40/15 43117 54120 1 
_ o 3] 21 56} 3 52] 5 59% 8 2110 ½ 5413 44[15 47117 5821 | 

5 o 6 2 of 3 56] 6 3] $ 510 511 57113 4/5 $2118 222 | 

23 O 101. 2 4 o 6 11 4 | I 113 $1j15 $6118 7123 

24 o 132 74 416 12] 8 14110 12}1i2 4{13 55/16 0118 11124 | 

25 o 17] 2 11] 4 $| 6 16] 8 18110 16/12 $113 59/16 4{18 16025 | E 
20 o 21] 2 15] 4 12| 6 20] 8 22j10 20012 12014 3/16 9018 20,20 1 
7 o 24] 2 19] 4 160 6 24 8 26010 23/12 15114 7116 13018 2527 | 

28 o 28] 2 22] 4 200 6 28] 8 30/10 27/12 19114 10016 17118 29128] | 

29 o 32] 2 26] 4 24| 6 32] 8 34/10 31/12 2204 14116 23118 34[29 | 

30 o 35] 2 30] 4 280 6 37] 8 38110 34/12 26014 18/16 26018 3830 | 
$3! o 39 4 32 8 42110 39 14 22 18 42137 


This table is ſufficiently exact for finding when any ſtar comes to the 
meridian, in order to obtain the latitude ; but in all calculations fo 
determining the longitude by celeſtial obſervations, the ſun's right aſ- 
cenſion and declination mult be taken out of the Nautical Almanac, ag 
they are there calculated to a greater degree of accuracy, | 
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Alioth, the firſt in the tail of the Great Bear 


TABLE xvI. 


[Tas rx of the Rigat Alcenſion and Declination of tom? of che principal 
fixed Stars, adapted to the Year 1809, with their Annual Variation, 


in 


»'Right Al-[Annu. 2 Annual 

Names of the Stars. 2 cenſion. Varia. —— | Varia 

. 

Shedar, in the breaſt of Cafſiopeia = - 3 0 29 4|+3.31'55 26 25N|19.91 

Abruccabar, pole ſtar, tail of the Little Bear o 51 4 10.05/88 14 32 19.69 

Mirach, in the girdle of Andromeda - = | 2] 0 58 55| 3.30034 33 25 19.45 
Almaach, in the foot of Andromeda - = 1 51 4a} 3.6241 21 49 945 
| Menkar in the jaw of the Whale -| 2] 2 51 51} 3.13] 3 17 51 [14.8% 
Algol, in the head of Meduſa - - - 2 55 110 3.85140 10 30 [1463+ 

Algenib, the bright ſtar in Perſeus - + 3 10 7] 42049 8 18 13.72 

Pleiades, the bright ſtar ia Taurus - [33 35 23 28 38 [12.00 

| Hyades, in Taurus [34 8 15 8 2 | g.6 

Aldebaran, the Bull's ſouth eye = | 1| 4 24 16 $5 52 | 8.32 

| Capella, in the Goat [1 5 1 5 46 33 | 5:30 
| Bellatrix, in the weſt ſhoulder of Orion ; 5 14 9 24 | 415+ 
| Betelgueſe, in the eaſt ſhoulder of Orion | 1| 5 44 3-25] 7 21 27 | 158+ 
| Caſtor, the bright ſtar in the head of Gemini 7 21 3.88032 18 53 | 6.78— 
Proc yon, the bright far in the Little Dog 16 7 28 200 5 44 28 | 7.40 
#*Pollux, in the head of Gemini 7 32 75128 29 55 | 7.70— 


Acubens, in the claw of Cancer 
Regulus, in the Lion's heart 


3 
I . 
Dubhe, upper Pointer ia the Great Bear - * 51 3.88062 49 44 19.09 — 
2 
2 


Benetnach, laſt in the tail of the Great Bear 
Arcturus, in Bootes 
Mirach, in the thigh of Bootes 


” 1/14 6 2.82]20 14 56 [17.16= 
Alphacca, the bright Rar in the Crown 15 26 


Raf, Algethi, in the head of Hercules 

Raf. Alhague, in the head of Ophiucus 
| Raſtaben, in the head of the Dragon 17 $I 
| Vega, the bright ſtar in the Harp - < | 1118 30 
| Atair, the bright ſtar in the Eagle 219 41 
| Deneb, in the tail of the Swan < | 2129 37 
| Aldermain, in the ſhoulder of Cepheus 
| Scheat, in the thigh of Pegaſus = - [222 54 
Marcab, in the wing of Pegaſus <. | 2122 54 
| Acheraar, in the river Eridanus = - . | 1] 1 30 25058 17 53 {(18.56— 
{Rigel, in the foot of Orion - < | 1 
| Canopus, the bright ſtar in Argo - - . | 1] 6 19 
{ Sirius, the bright-ſtar in the Great Dog I 


3452 35 29 | 1-60+ 
16 26 10 | 3.10+ 
| Alphard, in the heart of the female Hydra | 2| 9 17 7 47 54 115-134 
{ *Virgin's Spike, in the ſheaf of Virgo 1113 14 41] 3.15j10 6 44 19.00. 
| Zubenelſch, in the ſouth ſcale of Libra 2114 39 15 12 5 [15.504 
| Zubenelg, in the north ſcale of Libra - | 2|15 6 8 38 9 [113-93 

Antares, in the heart of Scorpio - <- < | 1116 17 25 58 31 | 8.904 
| Fomalhaut, bright ſtar in the Southern Fiſh | 1122 46 30 40 36 |18.97— 
The foot of the Croſs < <- '- [112 61 59 10 20.01Þ 
| The bright ſtar in the Oars «= - - [1 9 10 68 53 45 1479 
The bright tar in Centaur 1114 26 29] 4.41160 1 2 
If the places of theſe ſtars are wanted for any time before the beginning of the year 1599 
multiply the annual variation, both in right aſcenſion and declination, by the number 0! 
[years before 1800 and ſubtract the product from the right aſcenſion ſtanding in the table; 

but the product of the annual variation in declination muſt be added to, or ſuotracted from, 
[the declination, according as the ſign + or — follow it; but for any years after 1809 the 
variation in right aſcenſion muſt be added to the right aſcenſion in the table, and the vari- 
tion in declination muſt be either added to, or ſubtracted from it, according as their ſiga- 


are, to fit the declination to any ſucceeding year,-- The annual variation is ſet down for le- 
conds, and decimals of a ſecond. £ 
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Sub. aft. N. u. un. 
Add bef. N.. 408. 


Add in W. Sub. in W. 115 
Sub. in E. [Add in E. deg. 


Add bef. N. 


Add in E. 


Sub, in W. 


Tas, XIV. For reducing the Sun's DzcL1v. as given in the N. A. for Noon at GAH. 
wien to any other Time under that Meridian, or to Noon under any other Meridian. 


Add aft. N. 

Sub. bef N. 
Add in W. 
Sub. in E. 


"Days. Days. e 
Dec. 210 Dec. 


Days. 

ar June = 
22 

23 

24 

25 

26 

27 

28 

29 

30 ſune 


1 July 


2.3412.4 112-4712. 53/2. 
2.43|2.49|2-5613. 313. 
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Sub. aft. Nlu. u. .] M. .] M. M.| u. M. Sub. aft. N. [Add aft, N., 
[Add bef.N.|10. 12. 0111.20[11.40|12. oſAdd bef N. Sub. bef M 
Sub. in W. 150 165 170 Sub. in W. Add in W. 
Add in Ede g deg. | deg Add in E. Sub. in E. 
Days. IN. s. M. s. M. s. Days. 8. 
Vecemb. 2 D ecem. 2100. o. of o. o . of21 June [21 June 
20 2210.11 0.12] 0.12 13022 - 
19 2310.22] o. 0. 244 0.25 0. 26023 19 
18 2410.33] 0.3 0.36] 0.37 ©. 39124 18 
2510. ; 0.48 0.50 0.53125 17 
2600.55 0.57 x. Of I. 2 1. 6026 16 
27J1. 60 1. 8 1.13] 1.15 1.19}27 15 
2801.17] 1.2 1.25 1.27 1.3228 14 
2011.28] 1. 1.37] 1.40 1.46|29 13 
2 3001.30 2 1.49] 1.52 1. 59030 June 12 
Dec. 311. 5c 1. | 4. 1 2. 5 1 July 1 
Jan. 102. 1] 2. 5 2.13] 2.17 1 10 
212.12] 2. 2.25] 2. 30 3 9 
312. 2.37] 2-42 51] 4 8 
42-34 2.49] 2-5 45 7 
512.44] 2. 3. of 3. 6 .17] 6 6 
612.55] 3. 3-12] 3.18 ; 7 5 
713. | 3-23| 3-29 .42] 8 4 
8/3. . 28 3.34| 3-41 +54] 9 3 
—  $43-25] 3-32] 3.380 3-45] 3-52] 4. 6110 2. IDE EEE 
1013-35] 3-42] 3-49] 3.560 4. 4 4.1811 1 June 
1113-45] 3.52 — 4. 7 4-15 4.30012 31 May 
1213-55] 4. 3} 4-10] 4.18] 4. 26 4.42113 30 
13/4. 5 4-13] 4-21| 4-29] 4.38 54114 29 
1414-15] 4-23] 4.310 4.400 4-49] 4-57] 5. 8015 28 
1514-24] 4-33) 4-41] 4.50 4-59 16 27 
1604.34 4-43} 4-52 Ff. 1| 5.10 17 26 
1514-43 4-53} 5. 2 5.11] 5.21 18 25 
T8/4-52] 5. 2 5 5.22] 5.32 19 24 
195. „ 5.12] 5.22 5.32] 5.42 20 23 
205. 10 5.21] 5.31] 5.42] 5-53 21 22 
21 5. 200 5.31] 5-41] 5.52] 6. 3 22, 21 
22.5. 29 F. 40] 5-51] 6. 20 6.13 23 20 
23 f. 37] 5.49] 6. of 6.11] 6.23 24 19 
24 3-45] 5.57] 6. 9 6.200 6.32 54125 18 
25 5. 540 6. 6] 6.17| 6.29] 6.41 26 17 
25 6. 2] 6.14] 6.26] 6.38] 6.5117. 27 16 
9 6.22] 6.34] 6.47] 7. of 7 28 15 
28 6.19 6.31] 6.43} 6.560 7. 9 29 14 
Jan. 30 6.34] 6.47] 7. of 7.13} 7. 26 31 July 12 | 
Feb. 1 6.40 7. 31 7.16] 7.30] 7.43 2 Auguſt [10 
37. 3f 7.17] 7-31] 7.45) 7-59 4 8 
5.16 5.31] 7.45] 8. of 8.14 6 6 
717-29] 7.44] 7-59! 8. 14] 8.28 8 4 
917-41] 7.56] 8.12} 8.25] 8.42 10 2 May 
c 1117-53} 8. 8| 8.24 8.40 $.56 12 30 April 
28 1318. 4 29 8.36 8.530 9. 9 14 28 
26 158.75] 8.32 8.48] 9. 5| 9.210 9. 16 26 
24 1-18.25] 8.43] 9. © 9.17] 9.34] 9. 18 24 
21 2018.40] 8.57 9.14] 9.32] 0.49110. 6 21 21 
| 18 23/8, 2] 9.10] 9.28{ 9.45/10. 310.21 24 18 
15j-eb. 26,9. 4 9.22] 9.49] 9.58110.16|10.34 27 15 
12 March 19.15 9.33] 9.5 1010. 10010. 2910.47 30 Auguſt 12 
3 49.24 9.43/10. 1to. 20010. 3910. 5801 m. 2 Sept. | 9 
6 7.9.39] 9.50110. 9i10.28j10.47|11. 6111. $ 6 : 
October 3 1009.3 9. 5610. 1610. 3 510. 54111. 13011320 8 3 April 
Septem. 30 13 9-41j10. 0.21 10.400 10. 5011. 1811.380117 31 March 
27 16 9.45110. 410.24 10.4411. 311.2211424 28 
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21 22/9*43110. -110.27 19.47|11. 6{11.25[11.45{20 
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Tut XVIII. For computing the Effects of Parallax on the Moon's Diſtance from the 


Sun or a STAR. 


£8 Appareat Diſtance. 
Add the Difference of the two Numbers taken out of this Table, if the Apparent þ 
<< Diſtance is feſs than go?, and ſubtract it if above. | 
es 109 15% 16 17 1 180, 19? 207] 2122 [230j240 259 þ 
Ml”. FT 44 77 77 7 7 i777 
—— — — — — 4 — — — — 
11 r 6 M$ © 
5 3 2 21 2 I I I I I 1 
10 5 A 9 of nt ut 9 +4 2 
RH IH BH I HEM 
4 4:3} $1 3} 3 +19 
5] - 5| 4] 41] 41] 3] | 35-3 
„ 44 4 4 
„ 64 
7 5 
r 5 
N N:*] V3 T1 1 6 
io] 10] 9| 8| $8] 8 7 
11 111 10 2 9 9 7 
12 12] 11| 10] 10] 10 8 
1 9 
15 
17 
18 
19 
21 
2 
25 
27 
2 
31 
2 
35 20 | 
37] 35] 33] 31] 29] 27] 26 Ti wy 
39] 37] 35 32] 31] 29] 28 26, 25 | 
41] 39] 3634 32| 31 29] 28 27 
43] 41] 38 36| 34] 32/ 31] 291 28 
2 40] 38] 36| 34 34] 31] 30| 
48] 45] 42| 40| 38] 36; 34 33] 32 | 
50% 47] 44| 42] 40 380 36| 35] 33 | 
$3] 49] 47] 44 42 39] 38 36/35 
a $5] $2] 49] 46 43] 41] 39 38 36 | 


110 103} g6| 89] B33] 79 7571 68] 65 
114 107 99] 93] $6] 82] 77] 74| 70] 67 
118; x10] 103] gb} gol 85 80 76| 73] 69 
123 115] 106] 100] 93] 88 83 79 75 72 68] 65 | 
128 119] 110] 103] 97 91] 86 827 74 70] 67 | 


131 — 113] 107 1000 94 89 | 85| 80 76; 72] 69 


Tasrz XVIII. For computing the Effects of Paraliax on the Moon's Diftance from the 


Sun or a STAR, 


go} | Apparent Diftance. : 7 
< add the Difference of the two Numbers taken out of this Table, if the Apparent 
= S Z Diſtance is leſs than 9oꝰ, and ſubtract it if above. 
FE — 275285295 [30% 31 32 [3334 [37 
M ' * T7 7) 5 55 * 5 5 5 * »» 5 3 
F ee eee 
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JJC $4-45F $$+:41- 4 47 ©} 97-83 
6} 6} 5 15-51: js $51 $f 4} $j} 41-4 
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„ ! $397 "$4 
I re 
CTT - 74- 3þ $1 *1 638] 
wt! ig} 6: 00 | 13} 3} 71-24 74 71 0701 
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13] 12| 12] 17] 11} ol 101 10 91 9 9 8 
14 13 13} 12] 12| ri] 11] of 10 9 | 9 23 | 
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ul right aſcenſion, which is ſet down in the preceding table for the noon of every day at 
London; and may be reduced to any other time or meridian, as has been already ſhewn in 
finding the longitude. x 

By the preceſſion of the equinoxes, the fixed ſtars are continually altering their Jongitude:, 
ht aſcenſions, and declinations ; the alteration in the longitude is about 50 ſeconds every 

; the alteration in right aſcenſion and declination of ſome of the principal fixed ſtars are 

ia down in the preceding table for 1800, and their annual variation, which being applicd 0 
the right aſcenſion and declination in the table, by addition or ſubtraction, gives the right a- 
eeakon and declination for any ſucceeding years. 

The right aſcenſion of the ſun, moon, or ſtars, is the number of degrees of the equinoQial 
that comes to the meridian with them, counted from the firſt point of ries. 

The uſe of the tables of the right aſcenſion of the ſun and ſtars is to find the tine when 
any tar culminates, or is upon the meridian on a given day, 


RULE; 


Look for the right aſcenſion of the ſun and ſtar in the preceeding tables, and ſubtract the 
urs right aſcenſion from the ſtar's ; but if the tua's right aſcention be greateſt, add 24 
hours to the ſtar's right aſcenſion, and then ſubtract the iun's from it, the remainder will be 
the time of the ſtar's coming to the meridian. 

When the ſan's right aſcenſion is leaſt, the ſtar comes to the meridian in the afcernoon, 
but before noon when the ſunis greateſt. | 


EXAMPLE I. 
At what time will the ſtar Arcturus be 
the meridian of London, Dec. x ? 


EXAMPLE II. 
At what time will the ſtar Virgin's Spike 
ve on the meridian of London, Sept. 1 ? 


h. m. þ 
ArQurus's right aſcenſion „ | m. 
| | 24 ofSpica Virginis*s right aſcenfion 13 14 
»——-{>un's right aſcenſion IO 42 
38 : d. — — 
Sun's right aſcenſion 16 31|The ſtar culminates afternoon 2 32 
After midnight 21 35] So that the ſtar Virgin's Spike comes to the 


I2 oſmeridian at London 32 minutes after two in 
— the afternoon. 


Morning . 9 34 
That is, the ſtar Arcturus will be upon the 
meridian of London 35 minutes after ni 
clock in the morning. 


To find what Star will come upon the Meridian at any given Time. 
RULE. 


Add the time from noon to the right aſcenſion of the ſun, the ſum will be the right aſ- 
cenſion of the ſtar required to be known ; with which enter the table of the ſtar's right aſ- 


cenſon, and find what ſtar's right aſcenſion agrees with, or comes the neareſt to it, and that is 
tte ſtar required, ; | 


1t is obvious, that by the ſun's annual motion, he is perpetually changing his declination - 


EXAMPLE I. | EXAMPLE II. 

I would know what ſtar would be on the] What ftar will be upon the meridian of 
meridian of London about ten at night, Jan-|London 20 minutes patt four in the morning, 
n 25 ? {May 10 ? 

; H.M. H.M. 
Sun's right aſcenſion January 25, at Sun's right aſcenſion May 9g at noon 3 5 
noon — 20 32 And for 16 hours more — 8 
And for 10 hours more — © 2|Given time 16 hours, 30 minutes 
| Civen time 10 tours P. M. 10 e P.M. — — 16 30 
30 34 Right aſcenſion of mid. heaven 19 38 
Sub. 24 OfAnſwers nearly to Atair in the Eagle. 


—— . — — — — — 
— 


TABLE XVII. 


For finding the Diſtance of Terreſtrial Objects at Sen. 


Diit. in 


Diſt. in 


Diſt. in 


Iaciehe — Height Height J Diſt. in Height” Dit. gt 
in Ft. Miles. ſin Feet.| Miles. [in Feet. Miles. in Feet. | Miles. | in Feet, | Miles. 
| 111-224 53] 8.914] 240[18.96g] 9760133.756| 2250/58.08z 

211.732] 56 9.163] 245119.165] 780[34.197] 23001;8.72;| 
| 3.2. 1210 59] 9-403] 250 19.360 00034. 6334 2350 59-360 
| 412-449] 62] 9.6410 255119.553] B20[35.003] 2400/59.988 
512.733] 63 9.870] 260 19-743 84035-4880 2450(60.60g 
| 612.999] 6810.09 2631:19.932] B60[35-908] 2500 61.225 
7 3-239] 71j10.317] 2700. 119 B8olg6.32g 2.550 61.83, 
13.403 74110.533 275 20.305] 9gooſ30.734| 260 62.437 
913-073 7110.745] 280 — 9203 7.140 2650.63.03; 
1013-872] Boj10.952] 285[20.671] 94037-5460] 2700163.626 
114.061 B3[11.156] 290ſ20.851] gbo[37-938] 2750[64.213 
1214-242} 861.3550 2951.00 98038.332 280o0(64.79, 
＋ 891 1.552] Zooſa 1.208] 100038.72 10 2850j65.97 
144.581 99 1.745] 310j21.558] 1030[39-297] 2900165.94 
1514-742] 951.932 320, 1.90 10609-8806 2950bb.z0; 
| 1614.898 98|12.121| 33002 2.2434 1090{49.426b| 3000067. 000 
1 5-048] 101[12.306] 340ʃ2 2.678 1120040. 978 g050167.62; 
1915-195] 104 12.487 3502 2.907 1150[41.524 3100066. 
195.3380 107/1 2.666 g60[22.232| 118004 2.0624 3150168.725 
2015-476] 110[12.842] gnoſ22.55g] 12100(42.39 3] 320069. 208 
2115-011] 119]13.016] g80[23.869| 1240[43-118] 325069. 80) 
22057434 116ſ13.188] g90[24.181] 1270[43.636] 330000. 342 
23/5-872} 119113.357] 400 24.489 13000441490 3350070. 873 
| 2413-999 123 410124-793] 1330 44-059] 340014 
is... 6.122] 125113.690] 4200 f. 944 13604315 3450 71-923 
2610.243 128[13.853] 430[25.391} 1390[45-051} 350072443 
| 270.362] 13114.015 4401j25.084| 1420[46.140| 3550172938 
280.479] 134114-174] 450[25.974] 1450]46.629] 360073470 
2919-594] 1371:4-332] 460[26.261] 1480047. 100 3650173-979 
3006. 709 49 14.488] 470[26.545] 1510047.58 10 3700074484 
315.817 143j14.642] 480[26.826| 1540[48.052| 3750074.985 
3219.928] 146[14.795] 490027. 1044 1570[48.517] g800J75-481 
3317-034] 15014:995] 500[27-379] 1600 48.979] 3850175-979 
3417-140] 155]15.244] 510]27.652] 1630[49.436] 390017047! 
3517-244] 160[15.488] g20[27.922| 16bo{49.889] 393076.959 
3617-347] 165]15.728] 530[28.189] 1690]50.339] 4009177-445| 
3717-443] 170[15.96;5] 540[28.454| 1720050. 782] 405017792 
387.5480 173]116.198] 550[28.716| 1750051223] 4100170-407 
3917-047] 180116.427] 5360[28.976] 17805 1.6610 4150178384 
407.744] 183116.654] 570129.233] 1810/52.094] 4200 79-350 
41\7.840 190/16.878] 580]29.489] 1840!/32.524| 4250 79.829 
42.935 1957.98 590 29.742 1870[52.951Þ 4300080. 297 
43.8.0290 200ʃ17. 3166 600.29. 99 44 1900[53-374| 4350 0.6b2 
44/8.122] 205/17.531] 62030. 469, 1930[53-793] 4499/$1-215 
458.2144 210 17.748 64030. 976 196003 4.219 4450 81.685 
46.30 275.9350 5607.45) / 20605 4.751 4500 P. 
490.394 22018. 1600 68003 1.9300 2050[55.441] 4550 82.599 
48;3.483] 224118.966] -700]32.396] 210056. 1130 4600(53.05! 
4913.570| 230[118.569] 720132.855] 2150156.777] 4650133-59! 
5013.658] 2353118.770| 740133.309] 2200157.434l 4700183919 
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rr XVIII. 


SUN or a STAR. 


Apparent Vittance. 


- v 
< 5 add the Difference of the two Numbers taken out of this Table, if the a 
28 8 Diſtance is leſs than 905 aa ſubtract it if above. —— 
2539 [414243 445% 46 | 47* | 48*} 49 [5615 
70 * n * T Jo a "wh * BA kk 
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= 97:04 oj © of Vf er or a7 0709-2 0 
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i5F 2 $3: a+ 25. 9 9 2 e 141 
„ h 2 er BET I 
1” 3 3 3 3 F 2 $3} 24 6 2 2 
_ 37; 31.35 - 34. 3] 9H $6 $4 64 S210 
9] 4 3 3 TT 3 3 3 3&3 3-6 3 3 
_ 4 4 41.37. 3 31 $3 $1 SEES ES 
347 47 45-41 41. 46) 4-4 2181239 3 
n 91 3 5 4] 4 + + 41 3 3 3 3 
as £5 5 5 CE: 5 $1- vs 1 Ef SY 3 
24] 6 1 #8. 6. 5 5 5 5 $4 4] $474: % 
een 
, 4 MS 
ST 232k 78 - 74, 6] 67. 0h 4-4 EETSWES 
281] 8 8 8]- BY 1 7 7 7 6 
291 9 9 9 I. 7 7 7 71 6 61 6 6 
Renee 
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ä, 9k: 49 4% 
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nenn 94. 67 $3$5:-9 
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26k 197 3] af 1naj 2] nj 13h Of 01 01-205 me 
ct Me] 1107 3h 135 12] - nf} 264; 164 2007 an 4 R620 
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Tank . For computing the Effects of Par ullax on the Moon's Diſtance from the 


Sum ot a STAR, 


—— 


== © Apparent Diftance, '/ 
< Add the Difference of the two Numbers taken out of this n if the Apparent 
1 Diſtance is leſs than go?, and . it if above. 
eee 
S. Sjz2" 1532 [54*|55" [56" [577 15821 50" prxotrig tuo frog ee 
. — 2 K. 2 = | * »» * * * 88 T TH 6 
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Tazuz XIX. For turning Degrees and Minutes into Time, and the contrary, 
— — . —— — — — — 
| HM Dj HMj DjHM PU DNN DNR 


— ö — — - — . wb — 
MjMS| M MN s s MN 
71. 4] 61 4. 41218. 4181 2. 4241 16. 4 301 | 20. 4 | || 
2 0. $8]. 624. 81228. 8 182 lz. 8 242 16. 3 302 20. 8 
3 | 0.12} 634.12 1238.12 183 12.12 243 (16.12 303 | 29.12 
4 | 0.16] 64 | 4.16] 124 | 8.16] 184 j12.16 | 244 [16.16 | 304 | 29.16 
| 5 | 0.20] 65 | 4.20 125 | 8.20] 185 [12.20 | 245 [16.20 | 305 | 20.20 
- 6 | 0.24] - 66 | 4.24| 1268.24 186 12.24 246 [16.24 | 306 | 20.24 
7 110.28] 67 | 4.28] 127 J 8.28 187 12.28 | 247 [16.28 | 307 | 20.28 
$ | 0.32] 68 [4.32] 128 | 8.32] 188 [12.32 | 248 [16.32 | 308 | 20.32 
: g | 0.36] 69 | 4.36 129 8.36 189 [12.36 | 249 16.36] 309' 20.36 
10 | 0.49] *70 | 4-49] 130 | 8.40] 190 [12.40 | 250 [16.40 | 310 20. 40 
* 0.44] 71 | 444] 1318.44 191 12.44 251 16.44] 311 þ 20.44 
12 | 0.48] 72 | 443] 132 | 8.48] 192 [12.48 | 232 [16.48 | 312 } 20.48 
f 13 | 0.52] 73 | 4-52] 133 | 8-52] 193 [12.52 | 253 [16.52 | 313 | 20.52 
4 14 | 0.56} 744.56 1348.56 194 [12.56 254 [16.56 | 314 20. 56 
15 | 1.0] 75 | 5- 01359. 0 195 [13. © | 255 f. 0 315 | 21. 0 
16 | 1.4] 76.] 5- 4] 136 | 9. 4| 196 3. 4 | 256 [17.4] 316] 28. 4 
17 | 1. 8] 77 | 5. 8] 137] 9g. 8 197 13. 8 | 257 [17.8] 317 | 21. 8 
18 | 1.12] 78 | 5.12] 138 [9.12 198 [13.12 | 258 [17.12 | 318 | 21.12 
19 | 1.164 795.16 1399.16 199 [13.16 | 259-117.16 319 21.16 
20 | 1.20] 80.20 140 [9.20 200 [13.20 | 260 117.20 | 320 | 21.20 | 
21 | 1.24] 81 5.24] 1419.24 201 13.24 |. 261 [17.24 j 321 1 21.24 | 
22 | 1.28] $2 | 5.28] 142 | 9.28} 202 13.28 | 262 [17.28 j 322 21.28 
23 | 1.32} V3 | 5-32] 143 [9.32 203 [13.32 | 263 [17.32 } 323 21.32 
24 | 1.36] 84 | 536 1449.36 204 [13.36 | 264 [17.36 | 324 | 21.36 
25 | 1.49] 85 | 5-49] 145 | 9.49| 205 [13.49] 265 [17.49 } 325 21.40 
26 37 865.44] 146 [9.44 206 13.44 266 17.44 326 | 21.44 
27 | 1.48] $7 | 5.48] 347 | 9.48| 207 [13.48 | 267 [17.48 | 327 | 21.48 
28-] 1.52] 88 | 5.52] 148'] 9.52] 208 |13.52-] 268 17.52} 528 | 21.32 
29 | 1.56] 395.56 149 9.56 209 [13.56 | 269 17.56 333 21.56 
30 | 2. Of 906. o 150 ib. of 210 [14. © | 270 (18. o 33022. © 
31|2.4| 916. 4.751 10. 4| 211 [14. 4 | 271 [18. 4} 331 j 22. 4 
32|2. 8] g2| 6. 8815210. $| 212 [14. 8 252 [18.8 | 332 22. 8 
33 | 2-12] 93 6.12] 153 [10.12 | 213 [14.12 | 273 [18.12 333 | 22.12 
34 | 2.16] 9g4 | 6.16] 154 j10.16 |. 214 414.16 | 274 18.16 334 | 22.16 | 
35 | 2-20] 95 | 6.20] 155 [10.20 | 215 [14.20 | 275 [18.20 | 335 | 22.20 | 


36 | 2-24] 96 | 6.24] 156 [10.24 216 [14.24 276 18.24 336 | 22.24 
37 | 2.28] 97 | 6.28] 157 [10.28] 217 [14-28 | 277 [18.28 337 22.28 | 
38 2.32] g$ |] 6.32] 158 [10.32] 218 [4.32 278 [18.32 | 33$ 22.32 | 
39 | 2.36] 99 | 6.36 159 110.36 | 219 [14.36 | 279 [18.36 | 339 | 22.36 | 

14.40 280 118.40 
41 | 2.44] 101 | 6.44| 161 [10.44| 221 [14.44 | 281 18.44 | 341 | 22.44 | 
42 | 2.48] 102 | 6.48] 162 10.48 222 [14.48 | 282 [18.48 | 342 | 22.48 | 
43 | 2-52] 103 | 6.52] 163 j10.52| 223 [14.52 | 283 [18.52 | 343 | 22.52 | 
44 | 2.56| 104 6.56 164 10.56 224 [14.56 | 284 |18.56 | 344 | 22.56 


45 | 3- o] 1095 | 7. o 165 [I. o] 225 [z. © | 285 19. 0 345 | 23. © | 

46 | 3. 4] 106 | 7. 4 166 |11. 4| 226 [|15. 4 | 286 19. 4 | 346 | 23. 4 | 

47 | 3- 8] 107 7. 8} 167 11. 8] 227 [15. 8 | 287 [19.8 | 347 | 23. 8 

483.12 128 | 7.12] 168 [11.12] 228 [15.12 } 288 119.12 | 348 | 23.12 | 

49 3.16 109 | 7.16| 169 11.16 229 [15.16 | 289 19.16] 349 | 23.16 | 
_$0 3. 20 110 | 7.20] 170 [11.20| 230 [15.20 | 290 [19.20 | 350 | 23.20 | 

FL | 3-24] 111 | 7.24] 171 11.24 231 [15.24 | 291 19.24 351 | 23.2 | 

52 | 3.28] 112 | 7.28] 172 11.28 232 [15.28 | 292 j19.28 | 352 | 23.2 

$3] 3-32] 113 | 7-32] 173 1.32 233 [15-32 | 293 [19.32 353 | 23.32 

54 | 3-36] 114 | 7-36] 174 [11.36| 234 115-36 | 294 [19.36 | 354 | 23.36 

55 | 3-49] 115 | 7-49] 175 [11.40] 235 [15.40 | 295 [19-40 | 355 | 23.40 

56 | 3-44] 116 | 7.44| 176 [11.44 | 236 [15.44 | 296 19.44 356 | 23.44 

57 | 3-48þ 117 | 7.48] 177 [11.48] 237 [15.48 | 297 [19.48 | 357 | 23.48 

SS | 3-52| 118 | 7,52] 178 [11.52] 238 [15.52 | 298 [19.52 | 358 | 23.52 

59 3.56 119*] 7.56] 179 ji1.56| 239 [15.56 | 299 [19.56 | 359 | 23.56 

bo | 4. of 120 | 8. of 180 112. of 240 116. o | 300 120. o 360 | 24. © 
—  — ————— —— »“. — — ͤ ä —— 


— r dd d Jos 
eee e oc 0 > © | 2 een ! 1 
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Tas LE 2 22 For 25 the L atitinde by two Altitudes of the the Sun, 


| — o HOUR. 
| nb wk” Log claſLog Mia Logarich Log ela Log MI 
: | M. | 8. Tins. Time | Riſing. M. . Mia | Time. 
1 8 0 10 © 1.36032 3.94710. 
| 10 |3.13833]2.1627018.42230 | 10 11.35315,3.94788[1, 
20 |2.83730[2.4637 319.024 36 | 20 11.3460913.95494|2. 
39 [2.66121[2.6398219.37054 | 30 [1.3391513.96188[2. 
40 [12.5362712.7647619.62642 40 -[1.33231]3.96872]2. 
52 [12.4393612.8616719.82024 | 50 _[1-3255813-97 545]2. 
1 Q 2.360 1802. 9408 5%. 97 860 11 o [1.318961[3.98207 
| 10 12.29324{3.00779|0.11250 10 11.312431]3.98860 
| 20 (2.235203. 06 57 800. 22848 20 1. 306003. 99 503 
30 2.184093. 116940. 33079 30 1.299674. 00136 
| 40 1|2.1383413.162691[0.42230 40 1.293424. 0006102. 11240 
| | 50 fa. 0969 f 3. 20408 O. 50509 50 1.28727 41376½ 2.12472 
| i 2 | o 12.059176 3.241870. 0.53066 I O [1.28120 4.01983 2, 13687 | 
| | 10 12.02440[3.27663i0.63019 N | 70 1.27522 .0258 102.1488 
20 |1.9922113. 308820. 7 1455 20 1.2693 104.0317 2. 16066, 
| 30 [|1.9622513.33$78'0.77448 30 [1.2634914-037 54[2.17223 
| 40 |1-9342213.36681/0.83054 40 1. 2577404. 043292. 18382 
ö 50 1.907903. 333 o. 0.883 _ _$0_ [12520714 04896 2. 2.19517] 
1 7 o |1.8830713.41796, 0.93284 13 o [1.24647\4.05456/2. 2.20638 
| 10 1.359 5903.441440. 97980 10 1. 2409 504.0600802. 21744 
ö 20 1.8373203.46371 1.02435 20 1. 23 5494.06 5 5402. 22830 
| 30 1.816133 48490 1.06673 30 [1.230101[4.07093[2.23915 
| 49 1.7959 36·505 10.107 14 40 1. 224774. 006 26a. 24950 
eee eee eee eee 
: Iz | o [1.75814]. 542891. 18271 14 0 J1.21432,.0867 10. 27073 
ak 10 11.7404213. $6061 1.21817 10 1. 209 1904.09 18402. 28 100 
i 20 |1.7233913.57764 1.25224 20 1. 204 1204.096912. 29116 
30 [1.70700913. 594031. 28 502 30 [1.199 1004. 101930230120 
f 6 40 1.6912 103.5098201. 3 1660 40 1.1941 504. 10688[2.31112 
| 30 [1-67597]3. 62500 1.34708 50 1189250411178 1.32003 
F o |1.6612513:63978[1.37653 || 15 | © 1.184014. 116632. 33063 
| | 10 [1.6470113.65402[1.40501 | 10 [1.17961]4.1214212. 34023 
. 20 [11.6332213.6678111.43258 20 1. 174874. 12616] 2.34972 
| 30 [|1.6198613.6811711.45931 30 [1.17018[4.13085[2.35910 
| 49 11.6069913.69413[1.43 524 40 [1.16554[4.13549]2-36339 
| 50 11.5943113.7067211.51041 50 [1.16096|4. 14007 2.37755 
6 o [1.53208[3.71895|1. 53488 i6 | 0 [1.15642[4-14461]2.38667 
10 [1.57018[3.73085|1. 55868 | 10 [1.1519214.14911]2.39507 
R 20 |1.5586413.7424211.58184 20 1.147484. 15355/2457 
30 1.547333.7 53701. 00440 30 1. 143054. 1579624330 
| 40 [11.5363413.76469[1.62639 40 1.1387 24.1623 10242211 
50 1.525613.77 5421. 1.64784 50 [1.13449]4. 16663/2.43975 
| Ol | © |1.5151513.78588h1. 1.66877 17 | © |1.13013]4-1709012.43939 
1 10 [1.5049413.79609}1.63920 | 10 [1.12599]4-17513 2.44777 
20. 11-4949613.80607|1.70917 | 20 [1.12171]4-19932/2- 45616 
30 [11.4852013.81583}1.72869 | 30 1.11757. 18340. 4644”, 
40 11-47566'3.8253711.74778 J |1.11346[4-18757/2-47270 
50 JI. 466 32 . 3.33471 I. 1.76646 | | $0 1.10939 4-1916 2. 2.48085 
s | o [1.4571413.84385[1.78474 18 | © 1.10530 4195672 2.48393 
10 {1.44823]3.85280!1.80265 10 j 4-1996712-49693 
20 (1.43946|3.86157]1.82019 20 1. 0974004. 2036302. 5045 
39 |1.4308613.87017[1.83739 30 [11.99348]4-207 55|2-5127} 
40 [11.42243|3.8786c|1.85426 40 |[1.08960þ4.2114312-5295 
50 11.41417|3.88686|1.87080 50 [1.08575 4.21528 2.52821 
9 o [1.4060,|;.894981.88703 19 o [1.08193/4.21910|2.53586 
10 [1.3980] ;.99294| 1.90297 | 10 [1.07814f4.2228912. 5434 
20 [1.39027]3.91076[1.91862 20 |[1.07439f4. 22664 2.55096 
39 [1.32258]3. 91845 1.93399 | | 30 [1.07067[4.23930|2- 55841 
1. 37 503J3. 926001. 94909 | 1.06698]4-2349512- 56530 
1.36762J3.9334111.96394 | 1.06333]4-2377912- 57312 


/ 


Table XX. For finding the Latitude le by two Altitudes of the Sun. 


o HOU N. 
N 10 elajLog Mid[Logarita M 8 Logtelajl Log Mid,..ogart), 
M. * | Time. | Time. | Riſing. ; Time. Jime. Riſing. | 
© * . | 
20 0 11 05970 4.24133/2.5 8039 30 o [0.8843c 4.44673 * 93223 
10 1.056 1004. 24493/2.587 59 £11620 0.8819114.4191212.9370 
20 [1.0525414-24549]2. 5947 3 20 10.87953[4.42150[2.9418 
30 |1.0490114.25202|2.60182 39 [0.8771714.42386[2.9465 
40 [1.0455014-255531|2.60885 40 [0.8748114.4262212.95129 
50 _|1.0420214-25901 2.61582 50 10.87247[4.42856\2.95 59: 
1-0: 1.03857 4.-26246[2.62274 $8 o so. 87015. 4308 8K. 96867 
10 . o35 154. 2658802.62960 10 0.86783[4.43320}2.965 32 
| 20 [1.031751[4.26928|2.63641 20 [0.8655314-4355912.9599 
30 [1.0283814.27265|2.64316 30 Jo. 863 244.4377 912.9743 
40 i. o2 504.4. 27 59902. 64087 40 [0.5609614.44007]2.97912 
1.021724. 27931 2.65652 50 0.85870[4-4423 312.9836 
zz | 1018434 282602. 2.66312 32z | o P. 856444444 5902. 98820 
10 1.015164. 28 5872.669067 10 so. 8 542004. 4468 302.99 270 
20 |1.01192]4.25y1112.67617 20 so. 85 1974.449060 z.9971 
30 |1.00870[4.29233|2.68262 30 1o.849761.4.4512713.00164 
49 fi. oo 504. 29553/268903 40 po. 847554534803. 00608 
5 1.00233 4.29870 2.69538 50 []o:84535 445565 3.91049 
23 © ſo.999 184.3018 502. 70169 33 o Po. 84317745786 03.01488 
10 {0.9960614. 304972. 70796 10 j0.8410014.460031]3.01925 
20 60.992964. 30807 2.71418 20 Jo. 8 3884ʃ4.462193.02360 
30 (. 98988ʃ04. 3111502. 7 2036 30 0.836694. 464343.02792 
| 49 [0.98682/4.31421[2.7 2649 „40 [0.8345514-46648{3.03222 
| 50 _1.98378{4-317 4-31725]2- 2.73258 350 P. 0.83242 46861 3.036 50 
24 o 9877 20260.73863 34 o o. 8303004. 4707 33.5457 
10 [0.9777714-3232612.74464 10 {0.32819/4.4728413.04501 
20 [0.97480;4-33623]2.7 5060 20 P. 62609447494 3.04922 
30 o. 97184 4.329192.75652 | 39 P. 8240104. 477020305342 
40 ſo. 9689 14.33212 2.76241 40 13.82193|4.4791013.05766 
| . 52 Jo. 96000 4-33503|2.76825 50 |. 9.81986 4481173.06176 
25 © o. 963 10 4. 33793/277405 [35 o 6.51780, L483 233.5590 
10 [0.96023 4.340802. 77982 10 fo. $1576 + 48527 3.07001 
20 6.95738 4-34365]2.78555 20 |. $1372.4-48731 3.07411 
30 0.95454 4.346492.79124 30 P. 81169 4.4893403.078 9 
49 6.95 1724.34931 40 P. 0967 4. 491363.08223 
50 _10.94892 4.3521112.50251 50 þ.80767/4-4933613.08630 
6 | © 834514 4.84% 55805 36 © 2.80367/4.49530]3.09: 09932] 
10 ſo. 94338 4-35765|2-81363 10 P. 83368 4.4973 563.9432 
20 [0.94063 4.360402. 81914 20 P. 801704. 499335. 08 30 
30 fo. 93790 4-3631312.82461 30 P. 7997304 5013003. 10227 
40 Jo. 93519 4.3658402.83005 40 5. 79777/4503 2603. 10622 
— 2 [0.932504 36853 2.83546 59 P-7955114-5052213.11015 
27 O jo. 92982 4.37 371212 84083 37 0 0.79387 4.507 1613.11406 
10 [9.92716 4. 37387 2.84617 10 5.79195 4.5091C|3.11796 
20 45.924524. 3765102 85148 20 *. 4.511023. 12184 
39 [0.92189 4-3791412.8567 5 30 P. 7880 4.5 129403. 12570 
40 9.91928 4.38 175/2.86199 | 42 Þ.78613{4.51435[3.12954 
50 2.91669 4.38434]2.867 29 50 P. 842804. 81025613337 
38 | 6591471438692 7238 38 | © P-78239]4-51364)3 3.13718] 
10 10.911544.3894912.87753 10 [0.78051 4520513 3.14097 
20 0.90899 4.39 2042.88 265 20 o. 7786304. 5 224003. 14475 
30 [5.90646 4.3945 702.8877 30 bo. 776774. 5 242603. 148 50 
40 [2.90394'4-39709[2.89279 40 bo. 7749 104.526 123.15225 
50 o. 90143 4.39960à. 89782 3 0.77 39614-5279713 3-15597 
29 o [».89894[4.49209]2.90282 39 o [o.7712214.52981]3. 15969 
10 [05.8964714.49456[2.y0779 10 [0.76938[4.53165[3.1633? 
20 [5.89401|4.4070212.91273 20 [0.767561[4.5334713-16706 
30 12.89156(4.4094712.91765 30 so. 7657404.53 52903. 17072 
40 6.889 13/4.41190ʃ2.92254 40 [0.76393]4-53710]3.17 4,7; 
50 h.8867114.4143212.92740 | | 50 (0.7621214.53891 wer 
— —— ———— ——ü—— — 


Ia LE XX. For hnding the Latitude by two Altitudes of the Sun, 


o HOUR. ng 
Log ela Log Mid Logarith Log Tela Log Mid Lorca 
| — Time. | Riſing M. 8. A 2 Riſing, 
o. 7603304. 540703. 18102 50 o [0.6646614.63637 3-37482 
0.7585414.54249{3-18522 10 j0.6632414-6377913-37770 
0.7 567614. 5442713.18881 20 [0.6618214.63921 3.3805) 
0.754994. 546043. 19238 30 bo. 6604 104.6406203. 
0.753234. 5478003. 19594 40 Po. 6 590004. 642033. 38628 
£-7514714-549563-19948 —— 28 . 4639215 
0.749724. 5513103. 20301 51 o o. 6562004. 64483 3.39199 
0.747974. 553063. 20653 10 . 65481 N 3.3947 
0.7462 15888726 21003 20 0.65342f4-6476113. 397; 
0.7445114-55652[3-21351 30 [9.65204(4.648991z.4003g 
0.742594 45582413. 21698 40 6.6 50664. 6 5037 ;. 40318 
0.7410 4.559986. 22044 5 [0.6492814-6517513.40597 
0.739374. 5616603. 22389 52 o o. 6479 104.0531263. 40875 
0.7 376714-5633613.22732 10 o. 6465 504.6 54483. 
o. 73597. 5650603. 23073 20 [0.645191[4.6558413.41427 
0.734294. 56674/323414 30 . 6438304. 5 203.4 707 
9.7326 104. 5684203.23753 40 o. 642484. 558 5 5.41076 
0.73993/4-5701013-24090 || I 58 19.6411314-b599013.42250 
0.72926[4-5717713-24427 || 53 o 10.6397814.66125]3.42523 
0.72760[4-57 34313-24762 10 o. 63844 4-6625913.42 
0.7259514-5750813.25095 20 |0.6371114.6639213.4306 
9.724304. 5767303. 25428 30 so. 6357 804.6652503.43334 
5.722664. 57837/3257 59 40 9.634465 4.666 5313.43 
2.72103[4. 58000|3. 26089 | SE 50 63313 466790 3.43871 
3.719404. 58 16313. 26418 54 o Jo. 6318 104.669 2203.441386 
0.7 17780458325 3.26745 10 j0.6305014-6705 313.4440 
0.71616[4-58487[3.27072 20 0.-6291914-5718413.4467 
0.71455]4-5864t3.27396 30 .62789!/4-67 31413-4493 
0.2129514.58808\3.277 20 40 [0.62659/4.6744413.431 
0.7113514.58968[3.2304 2 50 [0.62529'4-67574 (3-45462 
5.70976{4-5912713-28363 55 o P. 624004. 6 0303.45) 
0.708 1804. 5928 503. 28683 10 —.— 4.67832ʃ3.4598 
o. 706604. 59443} 3- 29002 20 62142(4-6796113.4624 
0.7050314.5960c[3.29320 30 0.62014] 4.65989[3.4650 
0.7034614.597 5143-29637 40 - [0.61886] 4.6821713.46 
0.70 19004 599 1303.299532] J 50 [0.6175914-68344'3.470 
9. 700344. 600693. 30266 56 0 6.61632 468471 3.4728 
o. 698 794. 6022403. 30579 10 ſo. 615064. 68 593.4753 
9.697 25/.6037 803. 30891 20 —— .6872313-47795 
o. 69 5 104.6053 203.3 1202 30 ſo. 61254046 584963. 4805 
d. 6941804. 6068 50331512 40 Jo. 6112904.68974 3.48305 
0.6926 504.6083803. 318 20 * 0.61004 4.09099 3. 3.48558 
9.69 1134.609903. 32128 57 o so. 608794. 59224 348871 
2.6896214.6114113. 32434 10. 0.607 5 5/4-6934813.490644 
10.6881 114-6129213.32739 20 (25.6063 114-0947 2 3.49315 
0.6866014.6144 313. 33044 30 [3.60508 4-69595/3-49566 
0.68510[4.61593[3-33347 40 [5.60385[4-697 1813.49816 
0.6836114 6174208. 33649 | _50 2.6026214- 469841 3.500086 50066 
0.68212 4-61891 3-33950 58 o [2.60140 4-69963)3. 5031 
o. 6806404. 6203903. 342 50 10 0.600184. 70085 ;. 50552 
0.6791614.6218713.34549 20 fo. 59896 1702006. odo 
0.6776914-62334[3-34347 30 12.59775/4-70328'3 51056 
0.6762214.5248113.35144 40 9.59654 47044913. 51301 
0.6747614-6262713.35439 50 9847599 
0.573 3004. 6277303.35734 59 o |. 59414/4.7 70689[3.5179! 
0.6718514.62918{3.36028 10 [5.59294/4: 70809 3. 5202 
2.67040[4.6306313.36321 | 20 [2.59175 4. 70928 3.5227 
2.66896[4.6320713.36613 +40 jk 59056, 4.71047 3- 52767 
5.6675 204.6335103. 36903 | 40 |9. 589374 711068. 52751 
9.666094. 6349 413. 37193 | | co lo.;881814.71285'3. 2 


1 H 


— | oc {-ogtclajLog Mie |Logarith gi ela Log Mid Logatith 
M. | 5 * Time. Ring. u. s. Te, Tias. RiGng. | 
5 o 5.587004 7 1403 3.53243 10 o b. 521864779 17/3.66 542 
to [2.5858214.7152113.53482 10 o. 52086 f.) 80 7 3.66347 
20 19.5846514.7163813.5372t 20 [O. $19864-70217 3.66952 
30 [2.5834814.71755[3-53959 30 [0.51886/4.782173.671 56] 
40 [2.5823114-7187213.54197 49 |0. 51787478316 3.67359 
50 fo. 581157198803. 5443 44 50 0.51688 28415 3.07562] 
— —— — . — — . — — 
I o 1[92.5799914.7210413.54670 11 o bo. 515894. 78514 3. 3.67765 
10 o. 578834. 7222003. 54905 10 [0.51490[4-7861313.67967] 
20 o. 5776804.72335 3.55140 20 ſo. 513924. 87 1103.68 168 
30 [0-5765314-7245013-55375 30 so. 5 12944.) 88093. 68369 
40 ſo. 57 5380472565 3.5 5608 40 o. 5 11964.7 89073. 68 570 
rene 52 PP:5109914-7999413-68770} 
2 o {[0.5731C[4.727931|3- 56074 12 o [0.51002{4.79101|3.68969 
10 9 09 4.72907 3.56306 10 ſo. 5090 54.791983. 69 169 
20 fo. 57083. 30200356537 20 o. 5080804. 79295 3.69367 
30 [0.5697c[4.73133[3-56767 30 fo. 507 1104.7939203.69 566 
40 ſo. 568 57.732463. 56997 40 [0.50615/4.7948*|3.69763| 
0 60. 56745( 733780357226 8889488469961 
3 0 [0.5663314.73470(3-57455 13 o [0.50423[4-79680; 3. 70158 
10 fo. 5652107358203.57683 10 o. 503274. 797 7603. 703 54 
20 o. 5640973694 3.57910 20 o. 5023204. 7987 103.705 50 
30 fo. 5629173805 3.58137 30 po. 501374. 799663. 70745 
40 (2.56187|[47391613.58363 40 po. 500424. 8006 103. 70940 
50 D. 560764. 74027 3.58589 50 6.49947 4.8015603.21135 
4 o ſo.5 596604.74137 3.58814 14 o ſo. 498 5204. 8025 103.7 1329 
10 0.558 564.7424 3.59038 10 fo. 497 584. 80345 3.715230 
20 [2.55746[4-7435713-59262 20 fo. 496644. 804393. 717160 
30 so. 5 56374. 744063. 59486 30 . 4957004. 8053 303.7 1909 
| 40 [9.5552+14-745751|3-59708 40 [9.4947614.80627[3.72101 
50 10.55419]4.74684 359939 —_—_|_5o_[.49383/4-$0720,3.72293 
5 o [0.5531114.74792[3.60152 15 o o. 492904. 808 13 3.72485 
10 ſo. 55 2034.749003. 60373 10 Jo. 491974. 809063. 72676 
20 9. 5509 54.7 500803. 60593 20 o. 491044. 80999 3.72867 
30 [9.54987[4.75116|3.60813 30 ſo. 490124. 8 109 103.7 3057 
40 0. 5488004. 522303.61032 40 so. 489 204.8118303.73 240 
— 0 [2-54775{4-7533013-61251 50 so. 48828 4.812753. 373436, 
6 o [9.54666[4.75437|3-61469 16 2 9443203255 3.73627 
10 ſo. 545 5904.75 54403·61686 10 o. 48644048 145903.73813 
20 o. 544 5304.7 565003. 61903 20 o. 4855304.8 155003. 74001 
30 ſo. 5434704757 563.62 120 30 10.48462[4.81641/3.74189 
40 [2.54241[4.7 586203.62336 40 0.4837 04.817323. 74376 
— 90 [9-54136/4-7 59673-62551 50 6.48280 4.81823 3-74563 
7 o [9.5403114.7607213.62766 17 2 0.48189 4-31914)3.747 50 
10 12.5392614.76177]3.62980 10 [0.4809gj4.382004]3.74936/ 
20 [0.5382214.76281;3.63194 20 [0.48009[4.82094]3.75121 
30 [0.53718[4.76385|3.63407 39 [0.47919]4.8218413.75307| 
40 10.5361414.76489}3.63620 40 [0.4782914.8227443.7 5491 
———| _52_[2:5351914-7659313-63832 |} | _50 [0:47739}4-223643-7 5676 
8 o 0.5 34064. 7 6697 3.64043 18 o ſo. 476 5004. 8245303. 75 860 
10 D. 533034. 76800 3.64254 10 o. 4756104. 8254203.76043 
20 . 53 2004. 76903 3.64465 20 o. 4747204. 8263 103.76227 
30 [9.53097[4.7700613.6467 5 30 [9-47383]4-$272013.7640 
49 [2.5299514.77108[3.64885 40 [9.4729514-32808[3.7659 
* 50 19.52893[4.77210}3.65094 50 [9.4720714-8289613.7677 
9 © [2.5279114.7731213.65302 19 o [9.47119[4.82984/3.76g55 
10 ſo. 526904. 7741303.655 10 10 ſo. 4703 104.8307 23.77137 
20 [2.5258914.7751413-65717 20 |2.46943]4-83 1603. 77318 
39 [2.52488[4.7761513.65924 30 5.468 564.8324 3.77498 
40 [2.5238714.77716]3.66131 40 9.46 69.4.83334 3-77678 
50 13.5228604.77817 0.466820 4.83421 3.77858 
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1 H 0 UK. 
; Log ela Log Mid arith Sw» W Log Mi 
& M. . 8. Time. | 1 ime, e M. S. 4 Time, 2 1 
| 20 .46595 4.83508[3.78037 30 0 4-88387[3.881 50 
— 10 0.46 508 4.8359 5/3.78216 10 4.884633. $8306 
20 0.46421 4.83682}3.58395 20 4.88 539[3.88467 
30 0.46335 4.33768|3.78573 30 4.886 1503. 
40 0.40249 4.838 543.787 50 40 [04141248869 13. 
— "4616; 0.4616314.8 39403-73928 ff | 50 [0:4133614.887671;. 
21 |. © © [0.46077 14.84026|3 3.79 105 [31 © o. 4126 14.88842]3. 
| 10 (0.45992'4.8411113.79282* 10 o. 411864889173. 
20 o. 45907 4.841963. 79458 20 0.4111114.8899213.89411 
30 [0.4382214.84281;3.79634. 30 po. 410364. 8906/3. 89567 
40 o. 457374843663. 79809 40 [0.4096114-8914213.89723 
50 _[£:45252+5445113-79985 | ____ 8927042822 
22 o P. 455074. 8453603.80159 [ 32 0 6.405 12.9291 3.9003 
10 o. 45483 4.846203. 80334 10 o. 407 3804.893650 3.90189 
20 o. 45399 4. 84704 3. Soo 20 fo. 406644. 89439,3.903 
30 so. 42314447536 80682 39 0.49590 489513 3.90498 
40 o.4523104.8487 23.808 55 40 so. 405 1604.895873. 90653 
50 (0.45147 4.84956 3.81028 50 Jo. 4044204. 8966103. 90807 
23 | © f9.45064½4.8 503903. 8201 33 © fſo. 403684. 8973 503. 90960 
10 ſo. 4498 14.8512203.81373 10 fo. 402954. 8980803. 91114 
20 o. 448984. 8 5 20 5 3.81545 20 o. 402224. 8988 103.9 1267 
30 Þ:4481514.3528813.81717 30 10.4014914-899 54/3.91420 
| 49 04473204. $537113.81883 40 [0.400761[4-90027[3.91572 
2 0.44649[4-85454 3. 22059 a 50 o. 40003 4.90 10003. 917 
24 o ſo.44 5674.85 5363.8 2230 34 o 10.39930[4-9017 313.91876 
| 10 0. 4448 804.8 56 1803. 8 2400 — 10 ſo. 398 57/4. 9024003.9 2028 
20 Po. 444034. 85703. 8257 20 o. 3978 54.903 1863.92179 
30 |0.4432114.85782/3.82739 30 [9.3971314-90390[3.92331 
40 . 44239-85843. 82908 45 jo. 3964 104. 9046203.9 2482 
tee eee 948.288. 
25 o bo. 44077. 8602603. 83246 35 o 10.39497 4.9060613.92782 
10 o. 4399604. 86 10703.83414 * 10 [0.39425 4.906803. 92932 
20 j0.43915|4-86188[3.83582 20 o. 393 53.4. 90) 5003. 93082 
30 bo. 438344. 8626903. 83749 30 ſo. 3928204. 9082103.9323 
40 . 435 304.863 5003. 83917 40 so. 3921 104.9089203.93381 
.. ere 
26 © . 4359 304.865 1003. 84250 36 o 19.39069[4.91034[3.93679 
10 {[0.43513i4.86590[3.84416 10 10:3899814.91105[3.93827 
20 10.43433|4-36670[3.84582 20 [9.38927(4.9117613.93975 
39 [0.4335314-867 5013.84748 30 [9.38856[4.91247|3.94123 
40 [0.4327 3/4.3683013.84913 40 15.3878614.9131713.94271 
50 0.431930 4.869 1003.850708 5 [2-387 16{4.9138713.94418 
27 o, [0.43114]4.86989'3.85242 || 37 o 5.38640. 1457 3.9480 
10 ſo.4303 54. 870683. 85406 10 3.33576,4-9152713-947 12] 
20 o. 429 5604.87 143.8535570 20 |. 38506 4.91597 {3.94559 
30 [0.4287714.8722613.55734 30 fo. 38436 4.91667,3.95903 
40 o. 4279904. 87 30403. 8 5897 49 9.38366ʃ4.917373.9515ʃ 
50 o. 4272104.87382ʃ3. $6060 350 1-.3829614.91897{3.9529"} 
28 o ſo. 42643 4. 17460 3.86 96223 38 o [3.3822"14.9187613.95443 
| 10 -[0.4236514.$7532]3.35 385 10 [».3$15*}4.9194513.9555) 
29 j0.4248514.8761613.85547 20 [35.380%0|4.9201413.95733 
30 0424091427094 3.86709 30 [2.380% {4.92083 3.95878 
40 0.42331'4.8757213.86879 | 40 19.3795114.92152 3.96023] 
F 50 Jo. 42253 4.878 5003. 87031 50 ſo. 37882 19222103. 7 
20 o o.42176ʃ4.879273.87192 39 o [.378x3[4-92290[3. 
10 so. 420994. 58004 8.8.3520 10 5.377450½,923 5883. 
20 o. 42022 4.5808 10½;.87513 20 5.376774. 9242603. 96599 
30 [0.41945 4.38158[3.87672 30 [2.37609]4-92494[3 90742 
o. 4186804 88235 3.87832 40 0.37 54104.9256203.96885 
0. 7 1o.41792/4.8831113-8: 87991 50 0. 5 ! .92630 3.97023) 
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Lair XX. For finding the Latitude by two Attitudes 970 the Jun. 
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rr XN. For finding r ewe Attitudes bf "the Sun, 


11214 


FA "= WA 0 0 
| Era Log MiqjCogarith J1 dfLogarith 
Time. Rifing.. | Riſing, 
6.37405 72245 4.97170 || 0.33559 706540 4.05304 
-10.37337[4-92766| 3.97313 0.33498[4.9660514.05433 
10.37269{4-9283413-97455 10.33433[4.9666 514.03 561 
\0.37202]4-9290113.997 597 0.3337 804.9672544. 05690 
0.3713 84.9296803.97738 0. 33318 4-9678514.05818 
[0.3706814-93035,3-97 880 4.95946 
.. 10.37 00114. 3.98021 4.06074 
o. 3693404. 93 1693.98 162 4.06202 
0. 368654. 9323603.98 302 406330 
o. 3680004. 933030398443 64.064 57 
o. 367 34%93369 3.98 583 4.06584 
10.3666814.9343513-93723 4.06711 
5.365009 3 501 3.98862 | 2.3283 497264 4.06838 
' 19:3553614-9356713-99992 9.327 804.97 323[4:06g65 
o. 36. 9363303.99 141 o. 327 204.9738304. 
o. 36404 403699 3.99280 0. 3266114-97442[4-07 217 
0.3633814:9376513:99419.| 52 407343 
50 9.362724.9383103.99582 4:97 56014-07469 
0.36206[4.9389713-99696 | 0.32435[4-97618[4.07595 
0 0 3614114.-93962[3.99834 |} 0. 32426] 4-9767 714-077 20 
19-3607 614.9492713-99972 0.323671 4-9773614-97845 
3601104. 940924. 00109 0.32309 4.9779 44.079 
55 359461[4-941 5714-90247 o. 322 504.978 5304. 8098 
;2.3588114.9422214.00384 0.3219214-9791114.98220 
0 5 60 5.35876.9428) 4-005 21 0.32134/4-9796914.08344 
0.357 Sl 4-94352/4:09657 4.03468 
0.3 563614.94417[4-00793 0.32019 4.9808514.08592 
-3562214.9448$ 114.009 30 0.31960 4.9814 354.08716 
0.3555514-94545(4-91066 4.08840 
0.354944. 9409.0 1202 4.08964 
— 35430ʃ4.94673 4.0133) 0.317871 4.98316|4.09087 
| 25204094757 4.01473 0.317 294.9837404. 0010 
35 30204.9480 104.0 1608 . 4.09333 
0.3523314.9436514.01743 4.09456 
0.3517414-94929[4-01877 . 4.09578 
e — — 
9.350474. 95056 4.027 146 4.09323 
0.3498414.95119[4:02280 4.09945 
0. 3492104.95 1824.024414 410067 
0. 343 584.9524804. 02547 4.10188 
0.3479514.953983]4.02b581 410310 
2.3473214-95371 4.02814 4.4 4.10431 
0.34669 495434 f02947 4.19552 
0. 34626[4.95497}4-923930 4.10673 
0.34544/4.95 5590403212 410794 
0.34482 4.9562104.03344 4.10915 
0. 3442014.9568314-93477 411035 
9.343 58 4.957454. 0 814.11155 
o. 34296/4. 9580714-037 49 4.11275 
9.34234 4-9 5869149337 1 314-1 1395 
9.341724.9 593 1]04.04003 pp 15 
b. 341104. 9 5993/4. 0413. 4.11634 
0. 34048 55[4-2426g 4.11754 
0.3398614.96117 424395 4-9951514.11873 
2.33925|4.99178 4.04526 4996700411992 
o. 33864 4.96239 4.94656 4.99725 2514-121 11 
o. 3380304. 963004. 04786 $0/4.12229 
o. 3374204. 9636 104.049 16 5 351412348 
-3368114-9642214.05045 . —4 
5.362096 L075 (4.99945 4.12584 


255 «4 „44% p 46 — * 


1 — 


— 


1 - 
4 
1 WP 

7 
N 
1 
1 
1 
0 
F 
# | 
þ | 
4, 
N ; 
it * 
| 


— . —¹1 — 


Tanrry XX, For — the Latitude by two Altitudes of the Sun. 


OURS. 
Logg ela Log Mid —  ILogSelaſLog Mid;Logari 

* | S. | * Time, | Riſing N. 8. mite. Time. | Riſing, 
0 0 . 301035. 0000004. 12702 10 | P. 2697 85. 03 12504 79482 

10 ſo. 300485. 00 5 54. 12820 - | 10 5. 26929 5-031744- 19590 

20 [0.29994{5.00109[4.12938 20 j0.2687915.03224/4. 19698 

30 ſo. 2993905. 0016404. 13055 30 p. 268 305.0327 54. 19806 

40 Jo. 2988 55. 021804.13172 40 P. 2678 105.0332204. 19914 

50 ſo. 29831 800272 4.13289 50 p. 26731 903372420021 

1 o |o. 29776 5.0032714.13406 11 o j0.2668215:03421 4.20129 

10 o. 2972215. 038 104.13 523 10 o. 266335. 034704. 20236 

20 o. 2966805. 0043 54. 13640 20 o. 265845. 03519 4.20344 

30 Jo. 296 145. 04894. 13756 30 ſo. 2653 55.035684. 20451 

40 ſo. 29 5605. 05434. 13872 40 ſo. 2648605. 036 174. 20558 

50 ſo. 29 5075. 0 5964. 13988 50 0.26438 5.03665 4-2066 5 

- o ſo. 2945 305. 06 5014. 14104 12 o ſo. 263895. 037 1404. 20771 

Io ſo. 293995. 07044. 14220 10 ſo. 263405037634. 20878 

20 o. 29346 5. 007 5714-14336 20 (o. 2629205. 038 1104. 20984 

30 ſo. 292935. 08 10lf. 14451 30 o. 262445. 038 5914. 21091 

40 (o. 2923905. 086404, 14566 40 o. 261955. 0300804. 2119) 

0 [0.29186{5.0091714-14682 (_50_0.2614715-0395614-21303 

3 | © 10.291336:00970[4-14797 13 | © .26099ſ5.0400414-21409 

10 ſo. 2908056. 0 102304. 14911 10 ſo. 2605 105.0405204. 21514 

20 o. 290275. 010764. 15026 5 20 ſo. 260035. o4 10004. 21620 

30 ſo. 289745.0112904. 15 140 30 [0.2595515.0414814-21725 

40 ſo. 28921 }5.01182[4.15255 40 o. 259075. 041964. 21831 
n o. 28869 5. 0123404. 15369 „ 0. 258 5905. 04244 421936 
4 o ſo. 288 1605.012874. 15483 14 | o 0.2581115.04292[4-22041 

I 10 [0.28764|5-01339]4-15597 I 10 Pp. 257635. 0434004. 22146 

20 o. 287115.0139204. 157 10 20 o. 2571605. 043874. 22250 

30 ſo. 286 59 5.014444. 15824 30 bp. 2566805. 0443504. 22355 

40 fo. 28607 5.014964. 15937 40 Jo. 2562105. 0448204. 22459 

— 0 6.28554, 5.01549 4.16050 0 [0.25573!5.0453014-22564 

5 o ſo. 28 5025.016014. 16163 15 o ſo. 25 5 2605.045774. 22668 

| 10 [5.28450;5.016531[4.16276 10 [0.25479] 5.0462414-22772 

| 20 [|0.28398}5.01705[4.15389 20 [0.2543215-.0467 114-22876 

30 o. 28346 5.017 5714-16501 30 ſo. 2538 505.047 1804. 22980 

40 o. 28295 5. 0180804. 16614 40 b. 2533805. 047654. 23083 

| 59 |0.2824315.01860[4.16726 — 8 9.25291 5.048 1214-23187 
6 o ſo. 28 1910.019120. 16838 16 o bo. 2524405. 048 5904. 23290 

10 ſo. 28 14005. 019634. 169 50 10 o. 25 1975. 0490604. 23393 

20 fo. 280895. 020144. 17062 20 fo. 25 15005. 495304. 23496 

30 0.23037 5.0206614-17173 30 0.25104, 5-0499914-23599 

40 10.2798615.0211714-17285 40 o. 250575. 050464. 23702 
0 [0.2793515-0216814.17396 450 so. 2501105. 05092 423805 

7 © P. 2884/5. 022194. 17 507 17 0 0.249645 05 1390-23907 

| 10 [0.2783315.02270[4-176 18 10 10.24978[5.0518514-24010 
BS: 20 fo. 2578205. 2321 417729 20 (0.2487 215.05 23 104.24112 
* 30 o. 27310/04372. 17839 30 b. 2482 55.05 27804.24214 
I p.276 805.0242304. 17960 49 b. 247705. 053 2404.243106 
Eo |. 2.27630 5.1 4.18060 | | _50_j0-24733]5-0537014- 1.24418 

8 1 0 . 275790852524 [4.18171 | 18 o 10.2468715.05416[4.24520 

10 ſo. 27 5295.502574 4.18281 10 o. 2464105. 0546204. 24622 

A 20 [0.27478|5.02625 4.18391 20 [0.24595 5. 05 50804. 24723 
& 30 [0.27428|5.02675 4.13500 30 o. 245505. 05 55314-24325 
| 4 40 fo. 273785. 05 4.18610 | 40 so. 245045. 05 59914-24926 
I 50 . 2732/5. 0277614. 18719 | 50 O. 2445 8][5.05645[T25027 
9 o fo. — 02826 4-18828 1] 79 | © 24413 5.05690[4.25128 
* | 10 6.27227 5. 02876418958 10 6.243675. 0573604. 25229 

, { 20. o. 27% 5. 02926419047 20 P. 243 225.0578 1.25330 
1 30 0.271275. 02976[4-19156 | 39 0-24276]5 0582714.25430 

77 40 fo. 270% 5.002604. 19265 40 P. 2423 105.0587 22553 

1 o V. 27028 f. 0307 64. 190373 50 [0.24186(5.0591714.25631 


- Taztre XX, For finding the Latitude by two Altitudes of the Sun. 


|; 2 HOU k >. 
Log ela Log MidjLogarith | M. | 8 2 Log Mid Lugarity 


Time. | Time. | Riling, I Lime. Time. | Rikng. 
0.24141[5.0590214.25731 30 o Jo. 2155 505.08 54804. 31523 
O. 2409605. 0007 H. 25831 10 ſo. 215 145.08 5894.310160 
O. 2405 15.0605 2.25931 20 ſo. 214735. 080304. 31709 
O. 240065. 060974. 26031 30 ſo. 21432 5.0867 104.3 1801 
0.23961 5.061424. 26131 40 Jo. 2139 15.087 124.3 1894 
0.23916 5.961871]4.26231 50 0.21350!5.08753 4-31987 
0.2387 115.062321[4.26330 31 o [0. 21.309; 5. 58794 4.32079 
0. 2382755. 0627604. 26429 10 ſo. 21269 5. 088 3404.32171 
0. 237825. 0632104. 265 29 20 ſo. 212285. 08875 432264 
0.237385. 0636 5/4. 26628 30 ſo. 211875. 089 164.323 50 
0. 2369305. 064 1004. 267 27 40 [0.21 14745 0895604.32448 
o. 236495. 0645404. 26826 50 ſo. 21100 f. 5-9899714-32540 
0. 236055. 0649804. 26924 32 o [0.21066l5. 0903714-3 4.32631 
0.2356015.06543[4-27023 10 [0.21025'5.99078|4.32723 


0.2351615.06587[4-27 121 20 [0.20985|5-0911814.32815 


02347 215.0663 104.27 220 30 (o. 209455. 0915804. 32900 
O. 2342805. 0667 5[4.27318 40 fo. 209055. 0919804.32997 
0. 233845. 067 19 4-27416 50 . BEET $-9923914-3395g 
0. 2334005. 007 6304. 27514 33 o ſo. 0.20824 5-0927914-33 180 
0. 232965. 0680/4. 27612 10 ſo. 207845. 093 1914.33271 
0.2325215.06851[4.27710 20 ſo. 20744 5.093 5904.333062 
O. 23 20905. 4689404. 27 807 J. 39 ſo. 20704'5-09 39914-33453 
0.23165]5.06938[4-27905 40 |0.2066515.99438/4-33543 
0. 2312205. 06981 328002 50 ſo. — 5-09 09478 4-33034 
0.23078|5.07025|4.28099 34 0 R 5.20585 5. . 095 18 4.33724 
0. 2303 55. 00684. 28 197 10 o. 20545 5·0955804.33815 
0. 2299 105.0 11204. 28294 20 b. 20506 5.09597 4.33903 
0.229485. 0715 4.28391 6 30 [220466:5-996 3714-33995 


C. 229055. 7 19804. 28487 | 40 bo. 204275. 0967 64.340865 
9.228 6205.072410. 28584 50 10.2038715-097 1614-34175 

0.22819 5.07284 4.28681 | 35 o 10.2034815-09755 4- 34205 
| þ.22775]5.07328[4.28777 10 [0.20309]5-99794/+34355 
0.227 3215.07 37114.2887 3 20 ſo. 202695. 0983404. 34444 
0. 226905. 074130. 28969 30 o. 202305. 0987304.34534 
0. 226475. 0745614. 29065 40 o. 20 1915. 099 124.34023 
0. 22604[5-07.499[4-29162 50 0.2015215-0995 114-247 13 
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0.2256115-07 54214.29257 36 o ſo. 2011305. 099904. 34802 
0.22519[5-07 58414-29353 ro ſo. 200745. 1902914.34591 
0. 224765. 07627. 29449 20 Jo. 2003 55. 100084. 34980 
0. 224335.0767004. 29544 30 ſo. 199965. 101074. 35069 
0. 2239 105.077 1204. 29639 40 ſo. 199575. 10144-35158 
0.22349]5-97354|4-29735 || ____| 8 0.199 190118404.3247 
0. 2230605. 07797 429830 37 o Jo. 198805. 10223435335 
0. 222645. 0783904. 29925 10 o. 1984 1/5. 1026204.35424 
O0. 2222205. 0788 104. 30020 20 (o. 198035. 103004. 35512 
O. 2218005. 079234. 30115 30 ſo. 1976405. 10339435001 
. 2213805. 0796 504. 30209 40 [0.19726|5.10377]4-35689 
0.220965. 08007 f. 30304 50 [0.1968715.1041614-35777 
— 5.080490 30398 38 o o. 196495. 1045404. 358653 
0. 2201205. 809 104. 30493 10 ſo. 196115. 104920435953 
o. 219705. 0813304. 30587 20 o. 195725. 105314.3 0041 
0. 2192805. 08 175. 30681 30 fo. 195345. 1056936128 
0. 218875. 0821604. 30775 40 [0.19496]5.10607[4-36216 
0.21845 908258 4.39869 50 ſo. 0.19458 $- 16 10645 45436393 
o. 218035. 5.08300 4.30963 39 o [0.19420];5. 10683 [4-36391 
0.2176245.0834114.31056 10 o. 193845. 10721 [4.36478 
0. 217 205.0838304. 31 150 20 o. 193445. 107 59 4.36565 
0.216795. 08424%4.3 1243 30 so. 1930605. 10797 [4.36653 
0. 216385. 08465 4. 31337 | 40 ſo. 1926915. 108344. 36740 
0. 2159615. 08 50% 4 31430 | 50 0.1923115.1087214. 36827 


papa Log Tela Log MinLogarith Tos Tel. = — 
3 8. ue Time. | Riſing. . M. 8. SH Tie” 5 . 
— — — 't — — — — | — 
o 0.19193 5.109 100436913 | 50 o so. 1703205. 1307 114.419 
10 97977379585 437000 10 o. 16997543 1064.420351 
| 20 o. 191185. 1098 f 4.37087 20 0.169635. 13 14004.421 
| 39 ſo. 1908 105. 11022ʃ4.37173 30 ſo. 169285. 13175 
40 ſo. 190435. 11060 ihe rd] 40 so. 168945. 13 209 
50 ſo. 1900605. 11097. 37346 50 ſo. 168605. 1324304 
wy o so. 189686. 1113 54. 37432 51 | 6.168265. 132 7TTU424 
; , 10 bo. 1893 15. 1117204.37518 10 o. 167925. 13311 
20 Po. 188945. 1120904. 37 20 I 5.13345 
30 so. 188575. 1124604. 37690 30 o. 1672405. 1337904. 
40 so. 1882005. 1128304.37776 40 o. 166905. 1341304. 
50 so. 187835. 1132004. 37862 50 0. 166565. 43447 
42 o o. 187465. 113574.37948 52 0 Jo. 166245. 5.13481 ö 
| 10 o. 187095. 1139404. 3 8033 J 10 0.165885. 1351504 
20 o. 186725. 114310438119 20 . 5.135494. 
30 o. 186355. 1146804.38 204 30 [0.16526 
40 o. 18598 5. 11505 4.38289 40 o. 164875. 1301004. 
50 |[0.18561[5.11542/4-38374 50 o. 16453813050 
43 o ſo.18525\5.1157814-38459 53 | © 6.16479 5.13684 
10 [0.18488}5.116151]4-38544 , 10 o. 16386 5. 13717 
20 o. 1845151165204. 38629 20 o. 1635251375 104.43557 
30 o. 184155. 1168 804.387 14 30 ſo. 163195. 13784443036 
40 o. 183785. 11725ʃ4.38799 40 o. 16285 5 138184.43716 
3 50 [0.18342/5-1176114-38884 50 [0.16252/5.1385114-4379z 
44 o so. 183065. 11797/4.38968 54 o [0.16219 5.1388444387ʃ 
: 10 o. 18269511834 4.39052 10 ſo. 16186 5-1391714-43953| 
20 o. 18233]5. 118700439137 20 [0.1615 543951044032 
| 30 {0.18197}5.1190614.39221 30 [0.16119j5-139841[4.44111 
40 [O. 181615. 11942/4.39305 40 ſo. 160865. 14017 4.441% 
50 o. 18 1245. 119790439389 50 0.160535. 1455 
45 o . 180895. 120 1404.394733 8813 0.16020 5.14083 +4434 
| 10 Jo. 180535. 1205004 39557 10 [0.1598715-14116 4.44426 
| 20 Po. 1801756. 120860439641 20 o. 15954 5.14149 4 44503 
30 6.1798 1½5. 121221439725 30 ſo. 15902105. 1418 204.4453 
40 P. 179455. 121580439808 40 so. 1588805. 14215. 44002 
* 50 D. 179095. 1219404.39892 80 0.1585615-14247|4-44740 
46 o P. 178745. 1222904.39975 56 0 ſo. 158235. 142800 4.44518 
10 o. 1783515. 122654. 40058 10 o. 1579005· 143 1304. 44890 
20 o. 1780205. 1230 104.40142 20 o. 15758514345 444974 
30 P. 177675- 123364. 40225 30 [o-15725]5-14378{4-45052 
| 40 [0.17731]5.12372[4-40308 40 0.1569215-1441114-45139 
| 5o [0-176g6[5.12407[4-40391 59 6.156605. 14443 8.4205 
| 47 o . 176605. 12443440474 57 o Pp. 150285. 1447 5]445286 
| 10 ſo. 1762505. 124784. 405 56 10 o. 155955. 1450804. 45303 
| 20 o. 175905. 125 13/4. 40639 20 o. 15563 5· 14540044541 
30 o. 175545 125494. 40% 22 30 [0.15530 51457345515 
40 0.17 51905. 1258404. 40 % 40 0.15498 5.40 5 4.45596 
50 [0.17484 84261904. 40886 50 so. 2.15466: 5-14637(4-45073 
48 o ſo. 174495. 126 54 4.40969 58 0 0.15434 5.14669[4-45750 
| 10 o. 174145. 12689 4.41051 10 ſo. 154025. 14701044527 
| 20 fo. 173795. 12724 4.41133 20 ſo. 1537005. 4 4-+5904 
30 Y. 17344512759 441215 30 [0.15338!5-1476514.45901 
40 o. 173095. 12794441297 40 ſo. 153065. 14797 4.40038 
50 10.172745 5.12829/4-41379 50 ſ0.15274'5-14529[4-40135 
49 o o. 1723905. 12864 4414 59 o ſo. 1524205. 5.148601 4.46212 
10 [0.17295 5. .12898|4.41542 10 o. 152105. 1489304. 46289 
20 [o. 1717005. 12933/4: 41624 20 ſo. 1517805. 14925446305 
30 [0.17 13558. 12958 441706 30 o. 151465. 14957 44044. 
40 o.171515.1300½ 441787 | 49 [o.15115|5-149858[4.46513 
co Jo. 1706615. 1303714. 41868 50 
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515020 
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Py * 


5. 156740448 180 
5.157054 48255 
5.15735/4-43330 
5.45760 4.48404 


* 


12 


Time. } Time. 
0.1323715-16866 
Jo. 13208 5.46895 
0.13179|5-1692414 
0.131505.16953 : 
0.1312115. 1695244. 
0. 13093/5- 1701044. 
0. 130645. 17039 
0. 1303 55-1708 
0. 130075- 17096 
0.129785. 17125 


4.5161 | 
4.5168 


1295015-17153 
©.12921|5-17 154 


©.1289315-1721 
0. 12864\5-17 23914-5203 

0. 1283605. 17 267}4. 52107 
O. 128075 1729604.52178 
0.1277915-17 324}4. 52249 
1O.12751j15-17352 


4 £52319 
0.1272315-17 380 

0.1269 5|5-17498 
©. 120060517437 
0. 12638517405 
0.1261015-17493 
©0.12582|5-17 521 


$-15796,4-45479 . 
515827448553 
5-15857 ,4-45627 
5.15888 4.48701 
5. 15918448776 
5-15948+48850 
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wit. 


5.15979 448924 
516009 4.48998 
5.16039 449071 
5.16009 449145 
5.16099 749219 
5.16129 4.49293 


Py 


* 


O. 125545•17549ʃ4. 
O0.1252615-17 57714- 
O. 1249915-17 604 
©.1247115-17632 
0.1244 3|3-17 660]. 
0. 12415517688 


45175 
45182 N 
451395, 
4-513 


4- 52399 
+ 52401 
152531 
452801 
＋ 52672 
4.52742 


1.53022 


0. 12387/547716 
O. 12360517743 
0.123326-17771 
0. 12305517798 
0. 122775.17820 
0.1224915-17 554 


1 A - 
4.53371 


+ 53231, 
453301, 
4-5344% 
4.53510 
4535792 


5.16159 4.49366 


„„ 


5.46486 4.50170 


546516450243 | 
5-1654514-59310 | 
5.1657 5]4-593%8 

5.169060414. 59451 | 
5-16633{4-50533 
5-16662(4. 59605 
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0.12195 
0.12167 
0.12140 
0.12113 
C.1208; 
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©.12222|5-17981 
17908 
17936 
17905 
17990 
18018 


453648, 
4.53718. 
453787 
4.53856 
453925 


O. 12058 
o. 12031 
o. 12004 


0.11977 


9.11949 
0.11922 
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18045 
18072 
18099 
1$126 
18154 
18181 


453994, 
4-54132, 
4.54201 
4.54269, 
4.54338 
54075 
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0.11895 
0. 11868 
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18208 
5.18235 
1826. 
6.18288 
18315 
0.11761 148342 


+ 54475 
+ 54544] 
4- 54612 
4- 54080, 
4.54740 
454817 


57669244. 50677 | 
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0.117 3443-18369 
0.1170513-18395 
0.11681 5.18422 
0.11654. 5-18449 
0.11628 f. 18475 
0. 11601 5.18502 


4.54885 
4.54953 
4.55021 
4＋ 55089 
4.55157 
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Taste XX. For finding the Latigude by two Altitudes of the Sun. 
ene ge x 3 HO. -R 8 
A M1idjLogarith  j; © M 8 Log t ela Log Mid, Loan 
Time. | Time, | Riſing. b 5 Tune. | Time, 
0.115755.1852804.55 293 30 00 o. 1005 3/5. zoo 50 
o. 1154805. 18555455360 10 [010029|5.20074|,. 
o. 1152205.18 5814.5 5428 20 fo. 100055. 20098 
Jo. 1149 55. 1860804. 55496 30 ſo. og 8 105. 2012204 
0. 1146905. 18634455563 40 jo. 99575. 20140 
o. 114435. 1800004. 5 5630 50 [0.09933;5.20170l,. 
0. 1141005. 18687 4.55698 31 o [0.09909 5-20194]4.:465 
O. 1 1390/5.18713 4.55765 10 so. og 88 5/5. 20215 
0. 113645. 187390455832 20 ſo. 986105. 2024204. 
o. 1133805. 187654. 5 59000 30 jo. 9837/5. 20206 
0. 113125.1879104.55967 40 ſo.og8 1305. 20290 
: 1128.718818 4.50034 50 so. 97895. 20314 
0.112595. 1884404. 56101 32 © - [0.09765|5.20338 
o. 11233 5- 188704. 56168 10 ſo.o974 05. 20362 
O. 112075. 18896. 56235 20 o. o97 185. 20385 
11181\5.18922[4. 56301 39 5.9994 5· 204094. 00196 
.11155'5.18948{4.56368 40 o. 090705. 20433 
11139 $:1897g|4-56435 50 2-29647]5-20450þ460 
111040;. 1899904. 56501 33 o so. 0962305. 204800460585 
o. 110785. 1902504. 56568 10 o. 095995. 20 501. 
O. 11052 f. 1905 1.56634 20 n a 
0. 110275. 1907604. 56701 30 P. 0955203. 20551 
O. 110015. 191026. 50767 40 — 5.205744. 
0.1097 515-1912814- 36834 59 |2-2950015-20597 
o. 109 505. 191534. 56900 34 o bo. og 48 25. 20621 
0.10924 5.19179 4.56966 10 po. 094595. 2064404. 
O. 108995. 192046.57032 20 o. o943 5/5. 2060 
0. 108735. 1923004. 57098 30 po. 0941 25. 2069 14. 
O. 108485. 1925 514-57 164 40 [2.09389 5-297 14 
O. 108 2205. 1928 1.57230 50 b. 093663.2973) 
0. 107975. 193064. 57290 35 o 12-09343[5-29769 
0.1077215.1933114-57 362 10 ſo.o93 195. 29784 
0.1074615.1935714-37428 20 fo. 09 2905. 205074. 
O. 10721519382 5.57494 30 PD. 09 2736520830 
106965. 19407 .575 59 40 P. 92 50/5. 20853 
0. 1007 15.194320 -57625 50 8.99227 5.20870 
O 106465. 19457 4.57690 36 O P. 09204 — 
O. 106 205. 1948 3.57756 10 P. 09 18 10/5. 2092 
o. 1059 505. 19508. 57821 20 P. 0915805. 20945 
. 105705. 19533 6.57886 30 P09 1365. 20907 
9.1054 55-19558 5.57951 40 0911352990 
0. 1052005. 195834.58017 50 P. 90905-21013 
9. 1049 55. 19608 f. 5 8082 37 o þ.0906715.21036 
0.1047 105. 19632 4.58147 10 P.09044|5-21059 ; 
5.19657 4.58212 20 po. ogo 225. 2 108 1.02000 
3:1968214. 58277 |] 30 p. o8 9995 21 10404. 0 2060 
5.1970 58342 40 P. 89705. 2112762125 
5-197.32|+ $5497 50 P-08954/5-21 14940219) 
5-197 56[4- 58471 38 o bo. o893 15. 21 17 2/4-02252 
5-1978114.58536 10 0.089095. 21194-7231) 
5.198064. 58601 20 [0.08886][5.21217 4.52373 
3.1983 1.58665 30 po. 088645. 21239062430 
5-1985514.58730 40 so. o8 84205. 212616290 
5-19879}4- 58794 50 [2.088 19]5.21284/+0255% 
5-19994[4.58859 39 o 6.087975. 21300062610 
5.199284 58923 10 o. o87745. 213 9 
5.1995 204.58988 20 o. 087 5205. 21351 460708 
53-1997 7|4-59052 30 ſo.o87 3005. 213730680! 
b. 4.59116 o. 0870805. 21395 4-628 3 
514-59180 0.08686|5.21417 4929231 
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Tazus XX. For finding the Latitude by two Altitudes of the Sun. 
4 — —F A A —— 


— ̃ . 


_ Log ela|Log Mid Logarith M. s. Les kela Log MidjLogarith 
M. * | Time. | Time. | Rifing , Time; Time. Riſing. 
2 o Jo. o8664 5. 214394. 62984 50 o b. 073975. 5.227064. 66 5 30 
10 ſlo.o864 105. 2146204. 63045 10 o. 07 3775. 22726 4.66588 
20 o.o86 1905. 2148404. 63 105 20 o. 73575-22744. 66645 
30 Jo. os 5975. 2150604. 63 166 30 o. 07 3375-227664. 6670 
40 Jo. 0857 55. 2152804.63226 40 Jo. 073175. 2278604.667 
50 so. 0.08553 $.21550 163287 6.07297 522806 460817 
IN 0.0853115-2157214-63347 51 o o. 72775. 2282604. 6687 
10 ſo. os 5 1005. 215930463407 10 so. 07257 5. 2284604. 66932 
20 o. o84880§. 2161504. 63468 20 b. 07237 5. 228664. 66989 
30 o. 084665. 1163704.63 528 30 o. 7215. 2288604. 6704 
40 o. 084445. 216 594.63 588 40 . 071975. 229064. 67 103 
50 0. 08422 5-2168114.63648 | _50 [0.07178}5-22925[4.671 
2 © 0.08401 6.2170214.63708 $2 © 1|0.07158|5.22945 4.67217 
10 j0.08379[5-21724[4.63768 10 [0.07138}5.2296 514-6727 
20 o. 083 575. 2174604.63828 20 Jo. 071195. 22984 4.67331 
30 Jo. o8 33605. 217674. 63888 30 [0.07099/5-2300414-67 389 
40 [0.0831415-21789} 4.639483 40 [0.07079|5-23024[4-67445 
50 ſo.o8 29305. 218 1004.640058 2.700 f. 23043 f. 750 
Fa o 1|0.08271145.21832f4.64068 $3 © [0.0704015.23063 4.6755 
10 ſo.o8 2505. 2185 304.6412) 10 Jo. o7o2 105. 2308204.67675 
20 ſo.o8 2285. 2187 504. 64187 20 [0.070901[5.23102[4.67671 
30 Jo. o8 2075-218964. 64246 30 Jo. 0698205. 231216.67728 
40 ſo. os 18 55. 219180464306 40 ſo. 069625. 23 141.6778 
50 0.0816415-21939[4.64365 90694323160 4.67341 
44 o |0.0814315-2196014.64425 54 o [0.0692315.2318c. 67897 
10 ſo.o8 12105. 2198204. 64484 Io ſo.o6 9045. 23199 4.6795 
20 ſo. os 1005. 2200304. 64544 20 ſo.o688 505. 23218 4.6801 
30 [0.0807915-22024[4.64603 30 Jo. o686 fs. 232384. 6806 
40 ſo.o80 585. 2204 5/4. 64662 40 Jo. 0684605. 23257 [4.68123 
50 so. 0803605. 22067/464721 50 j0.0682715.2327614-68179 q 
45 o [0.0801 55. 2208804. 647 80 55 o P. oo 8085. 232954. 4.68235 | 
10 [0.07994{5-2210914.64839 10 pts. 5-2331414-68291 wb 
20 [0.0797 315-22130[4.64898 20 10.0677015-2333314-68347 | ! 
30 |0.0795215-22151[4.64957 39 [0.0675115-2335214.68403 4 
40 ſo. 0793105221724. 6 5016 ö 40 ſo. 0673 105.2337 214.6845 1 
Io ſo.079 105.2219 304.650 || — . [0.0671215-23391]4-68515 It | 
46 o o. 08895. 222 1404.65 134 56 o [0.0669315.2341014.68571 " 
10 [0.07868[5,22235]4.65193 10 [0.0667415-2342914.68627 
20 ſo. 078485. 2225504.65251 20 Jo. o66 565. 234474. 68682 
30 ſo. 7827/5. 2227604. 653 10 30 ſo. 66375. 234664.68738 
40 [0.0780615.222971]4.65369 40 Jo. o66 18/5. 2348 504. 68794 
— 0 [o.07785|5.2231814.65427 || — 9. 6599-23894 4.68849 
47 o so. 0776 85. 5.22338[4.65486 57 |. o []0,0658015.2352314.68905 
10 so. 077445. 223 5904.65 544 10 ſo. 6 56 105. 2354204. 68960 
20 0.077 2305. 2238004. 6 5502 20 ſo.o6 54305. 23 56004. 69016 
30 [0.07703 5. 2240004. 65661 | 39 ſo.o6 5245.235794. 69071 
40 ſo. 0768205. 2242104.6 5719 40 o. o6 50 505. 23 5984.69 127 1 
I 50 [0.07661]5.22442[4.65777 [(. [0.06487 5.236 1604.69 182 1F 
48 o [0.07641 5.22462 4.65836 58 © ſo. 64685. 2363 54. 69237 1 
| 19 |0.076201[5.2248314.65895 10 0.06449}5-2365414.69292 7 
20 ſo. o 60015. 225034. 65952 20 ſo. 0643 105. 2367204. 69 348 ; 
30 Jo. 07 5795. 225 2404. 66010 30 ſo.o64 125. 2369 14.6940 1 
40 so. 075 5905-225444. 66068 40 ſo. o6 3945. 2370904. 69458 | 
— | 59 0.07 5395. 225644466126 50 o. 063755. 237 2804.69 13 1 
49 o ſo.o7 51805. 2258 504.66 184 59 o ſo. 063 575. 2374604. 69568 1 
10 ſo. 074985. 2260 504. 66241 10 fo. 0633805. 23765ʃ4.69623 1 
20 o. 0747805. 2262504. 66299 20 0.063 205. 2378304.69678 11 
30 ſo. 07458 5. 2264 504.663 57 30 10.06302[5.2380114.69733 i 
40 [3.974371 5.2266614.664 15 40 (0.06283 5238201469787 1 
50 10.0741715.2268614.66472 50 10.0626 5IF. 2383 4.59842 


0 | 
| 
« 
1 


7 
: 


_— — — 
% 


_TaBLz XX. For finding the Latitude le by two A two Altitudes es of the Sun, 
—＋ HOURS. — 
one's MitLogarith | ji M 8 Log ela 
Time. ] Time. Riſing.( : : Time. |-T 
9.06247 5.23856 4. 4.69897 10 o [0.0520715. 
0.06 22905. 23874J4. 699521 10 . [0.05191 
j0.0621115.2389214.90006 |} !' 20 [0.05174]s5. 
0.0619215.23911}4.70061 . 30 so. o5 1585. 
o. o6 17405. 23929 4.70115 | 40 [0.0514215. 
Jo. o6 1565. 239471470170 * 50 P. 51255. 
o. o6 13805. 2396 504. 70224 N 11 o bo. o5 109 
10.06 12005. 2398304. 70279 10 so. o 509305. 250104. 
o. ob toa 5j. 2400 104. 70333 20 ſo. 5076 5. 25027/47351 
ſo. 60845. 240 1904. 70387 30 so. 50605. 25043473565 
5 o. 60665. 24037/470442 40 J. 05044 5.2 50594-73617 
o. 0604805. 24055. 0490 [. 59 10:05928, 5.2507 5/4.73668 
0. 060 30.5.2407 34. 055% 12 | ©. [0.05012 5.2500 114-737 
10.0601215.2409114.70604 || 10 10.04996|5.25107]4.73772 
- 10.0599515.2410314.70658 [|| 20 so. 49805. 25 1230473823 
ſo. 59775-24264. 70% 12 30 d. 049645. 251394738) 
5.0 59 505. 2414404. 70766 40 o. 04948 5.251554. 7392 
4594241624. 70820 | 50 P. 4935.252714. 7397 
o. 59245. 241794. 70874 1 o 0.049165. 25187/47402 
o. o 59065. 241974. 70928 | 10 so. 49005. 25 203 4. 7408 
Jo. o 588805. 242154. 70982 20 Po. o48845. 25219 4.74131 
o.o587 105. 2423 204.7 1036 30 0.04868|5.25235/4.7418 
0.05853 2285 4.7 1089 40 [0.04552 $-2525114-7423 
0583615. 242674. 471143 50 0.04837 $.25266;4.7 428 
o.o 58 185. 24285 471197 | 14 | o |0.04821|5.2528 res 
10.0530115.24302f4.71250 10 [0.04805 5252984743 
[0.05783 f. 243 204. 7 1304 20 Jo. 03789 ö. 
0.05766, 5.24337]4-71357 || - 39 [0.9477415. 
0.057481$.24355[4.71411 49 [9.04758 
9.05731, — 37271464 | 59 19-04743]$-25300 
0.057 14 5. 2438904. 71518 || 15 | © [00472715 
0.05696 Ff. 244070471571 10 [0.04711 
jo. 056795. 2442404. 71624 20 [0.04696 
0.05662, 5. 244410471678 30 [0.04680] 5. 
109.05645 5.24438 4.71731 40 [0.04665 
ee eee 
9.056105. 24493071837 16 0 [0.0463415.25469| 
o. o 5935. 245 1004. 71890 10 ſo.o46 195.2548404. 
o. 0557605. 245274719433 20 ſo. 46035. a5 0004. S040 
9.055595. 24544471996 ö 30 ſo.o4 5885. 255 1504.7 509 
o. o5 542 5. 2456 104.7 2049 40 o. 04573525 5304.75147 
ene ere 
9.055085. 2459 504.7218517 o [9.29454215-2556114-75247 
0. 05491 5.246 1204.7 2208 10 ſo. 045275. 25 7604.75 208 
0.95474 5. 24629]4.7 2260 20 o. 045125. 25 59 114-7534 
2.95457 5-2464614.72313 30 [9.04456j5.25697}4.753 
9.054406. 24663072365 | 40 ſo.o448 105. 256224. 544» 
0.05423\5-24 24680 172418 50 o. 044665. 2563.75 
0.05406,5.2469-[4.72477" | 23 o [0.0445115.2565214-7 5549 
I. 95339 6.24714314.72523 10 0.94436! 5.2566714.7559 
. 05 3735. 2473004. 72576 20 ſo. 0442105. 2568 24.7 5649 
| dogg 247470(4.72628 30 ſo. o 44065. 256904. 5099 
9.05340 5. 24763072681 40 fo. 9439715 5.257 1214-75745 
2.05323. 5-24780[4.72733 125727 N 
2. 2.95306 $.2479714.72785" 5.25742 
5.05290, 5.24813[4.72338 5. 2575714.758 9 
9. 05273; 6.24£30[4.72899 5.257.104.7594 
5.052575. 248464. 7 2042 715-257 8614-7 599 
3. 52405 2486314. 7 2994 5.25801 
2. 94324 5,24879/4.73046 2 5.281604. 76097 
— — — Te 


—— ͤ— - 2 


_ g Logg elaſLog MidſLogarith 8 Log claſLog Mid Logarith + 
| ; Time. Time.] Riſing, 1 Time, | Time. Kiling. 
1 | 20 o [0.0427215.25831[4.76146 30 o [0.03438[5.26665[4.7905 1 
'| ; 10 [0.0425815.25845]4.76196 10 [0.0342515.2667814.79098, 
. 5 20 ſo.o4 24305. 258604. 7624 5 20 ſo. 034125. 2669 14.79 145 
0 30 bo. o4 22805. 2587 54. 76295 30 [0.03399(5-2670414-79192 
| 40 [0.04214|5.255891]4-76344 40 [0.03386(5.267 174. 79240 
| —— 2 :24199]5:25994/+70394 50 D 39[4.7 9287] 
þ 21 o 0.0418515.2591814.76443 31 2 o. 03 3005.26 26743 4.79334 
5 10 Þ.0417015-2593314-76492 10 e. 033485. 2675 54. 79381 
oll ! 20 0.04155|5.2594814-76542 20 [0.03335|5-26768]4.79428! 
af - 30 [0.04141 5-2596214:76591 39 (8. 03322 5. 26781 4.7947 5, 
| 40 [0.0412715.25976|4.76640 40 so. 03309 5-26794[4.79522! 
50 [0.0411215.2599114.76689 59 [0.03296 5.20807. 70 568 
22 o so. 40985. 260054. 6738 32 o Jo. 328315. 208207 Ty 
10 [0.0408 315. 2604. 76787 10 [0,03271, 5. 26832 4.79669 
20 o. 40695. 260344.76836 N 20 Jo. 032585. 26845 4.79700 
30 |o.04055|5-26048|4.76885 30 [0.93245|5. 1 4-797 56 
40 [0.04040|5.2606 3|4-76934 49 [0.03233's 014.7980 2! 
50 [9.0402615.26077]4.76983 || [5 03220 f. 834.7084 
23 o [|0. 0401215 5. . 25091 4.77032 33 o so. 03207 5: 5.26396 4.79896 
10 so. 0399805. 261054. 77081 10 o. 0319552590804. 79942 
20 ſo.o398 3/5. 26 1204.77 130 20 ſo. 03182 5. 2692104. 79980 
30 o. 039695. 2613477179 30 0.03170 5.2693314.8003 5 
40 [0.0395515-2014814.77227 40 [0.03157.5.26946]4.4002 2 
50 [0.0394 115.26 2616214- 77276 „ 0.031455. 26950 180129 
24 o so. o30 27 ö. 5261760477325 34 2 2. 031325. 2697 114.3017 5 
10 [0.039131]5.2619014-77373 10 s. 03 1205. 2698304. 80221 
| 20 [0.03899|5.26204[4.77422 20 [0.0310715.26996[4.80267 
30 [0.03885[5.26218[4.77470 30 [0.030951]5-27008[4.80314 
40 [0.038711[5.2023214.77519 49 Po. 0308 3/5. 270204. 80360 
50 0.0385715.26246[4.77 567 + 2.0397015.27033 4.80406 
_ o [0.038431[5.2626014-77616 35 o [0.0305815.27045| 4.804 52 
10 so. o38 2905. 26274477664 10 . o 3046.5. 2705704. 80498 
20 [0.03815|5.26288[4-77713 j 209 po. oA. 2706904. 80544 
30  [0.0380215.26301[4.77761 30 po. 3021/5. 2708 204. 80591 
40 ſo. 037885. 26315 4.77809 40 1[0.0300915.2709414. 80637 
80 -0377415-26329]4-77857 || _____ | _59_[0:0299715-27 106[4.80683 
26 o [0.03760 5.26343 4- 4-77906 36 o o. oa98 505. 27118 40720 
10 fo. 37405. 26357 .77954 10 ſo. 297305. 27 13004. 8075 
20 [0.0373 3|5.26370[4.7 8002 20 ſo. 0296 105.27 14214. 808 20 
30 ſo. 037 195. 2638404. 7 8050 30 fo. 294905. 271544. 80866 
40 ſo. 037065. 263974. 7 8098 40 fs. 029375.2716604. 809 12 
50 0.03692 5.2641 114.78146 50 19.9292515.2717814.80958 
27 o [0.0367 785. 26425[4.78194 37 O [0.0291315.27190}4.81004 
10 [0.036651|5.2643814.78242 10 ſo. 029015. 27 20204. 8 1049 
20 ſo.o365 105. 2645 204.7 8290 20 ſo. 028895. 2721404. 8 109 5 
30 Jo. 0363805. 2646 54. 78338 30 so. 28775. 2722604. 81141 
40 Jo. o36 245. 2647904. 8385 40 ſo.o286 55. 2723804.8 1186 
50 [0.03611 5.2649 24.7 78433 50 0.02553 5.-2725014.81232 
28 o o 3597 5.26 5064.784817 38 o [0.0284115.2726214.81277 
10 o. o3 5845. 265 1904.78 529 10 so. 028295. 272744.81323 
20 Jo. o3 57 105. 26 5324.78 576 20 po. o28 185. 2728 504.8 1368 
l 30 [0.03557]5.2654614.78624 39 [0.0280b[5.27297]4.81414 
40 o. o3 5445· 265 5904.7 8671 40 Po. 027945. 2730904. 81459 
50 so. o3 53 105. 26572 4. 78719 | 50 5.027835. 273204. 8 1505 
29 o [0.03517]5.265861[4.78767 39 o o. 027705. 273324. 8 15 50 
10 ſo. o 50415. 26 59904. 788 14 10 Jo. 027 5005. 2734404. 8 1595 
20 b. 0349 15. 266 1204.789601 20 5.27355 4.8 1641 
30 Po. o 34785. 2662504. 78908] 30 ſo. 27365. 273674. 8 1686 
40 ſo. 346 5/5. 2663 804.7 8956 | | 49 [09.0272415.27379!4.81731 
50 1[0.0345215.26651'4.79003 $9 0.0271315.27390 4.81776 
PEE: | | 129 | 
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4 HOURS. ä 
ela 1d] Logarith ela}Log Mid}Logaith 
M. 8. — — Time. | Riſing. M. 8. rte Time. Refine. 
0.9270115.2740214.81821 50 © j0.0205815.28045 484466 
4.81866 10 po. oa048]5. 2805 54. 84509 
4.81911 20 ſo.o203 805. 2806 504.845 52 
4.81956 30 [0.0202815.2807 5.84595 
4.82001 40 ſo.o20 185. 2808 54. 84638 
4.82046 50 so. oa0o 95. 2809404. 8468 
| 4.82091 51 © so. 01999528 1044.847240 
| 4.82136 10 [0.01989]5.2811444.84767| 
| 0.02610[5.2749314.82181 20 [0.01979[5.2812414.84810/ 
| 0.0259915.27504[4.82226 30 ſo. o 19695. 28 13404. 848 52 
0.02588[5.27515]4. 82271 40 Jo. 0 196045. 28 14304. 8489; 
0.025775. 27526 482315 50 [0.01950 828153 4.84938 
42 o |. 5.02565 5. 2753804.8 $2360 $2 o so. 19405. 28 16304. 8498 1 
10 j0.0255415.27 54904. 8 2405 10 Jo. 0193 105. 2817 24.8 5023 
20 P. 025435. 27 5604. 8 2449 20 Jo. 0192105. 28 1824.8 5066 
3 025325. 2757104. 82494 30 so. 019125. 2819104. 95100 
40 ſo. 0252105. 2758204. 82538 40 Jo. o 1902/5. 28 201 4.8515 
50 ſo.o25 1005. 27 59304. 82583 3 o. 0189205. 282 1104. 4.85194; 
43 o 10.02499[5.2760414.82628 53 o [0.01883]5.28220]4.8 85236 
| 10 j0.02488|5.2761514.82672 10 Jo. 0187305. 2823004. 8 5278 
| 20 (0.0247715.2762614.827 16 20 [0.01864\5.2823914.85321 
| 30 [0.0246615.27637]4.82761 30 [0.018541|5.28249 4.85363 
| 40 ſo. 0245505. 2764804. 82805 40 o.01845|5.2825814.85406 
50 ſo. 24445-27659 04. 828 50% 50 ſo. 0.01836 5.28269 
44 o ſo.o 24335. 2767004. 82894 54 o [0.01826 5.282774. 
10 ſo. 024225. 2768 104.8 2938 10 ſo.o18 175. 2828604. 
| 20 ſo. 0241105. 2769204. 82982 20 so. o 18085. 2829504. 
N 30 ſo. 024005. 277034. 8 3026 30 Jo.o 17985. 2830 504. 
| 40 fo. 023905. 277 1304. 8307 1 40 Jo. 017895. 28314 
| 50 [9.02379[5-27724]4-83115 [-- 0.017R0j5. 28323 (4.85701 
45 o [2.0236815.27735[4.$3159 55 o p. 0177 106. 2833204 
| 10 [0.0235715.27746[4.83203 19 eu. 52834204. 
| 20 fo. 023475. 277 5614-83247 a0 Porz. 2835104. 
| 30 19-02336 5.2776714.82291 30 [2.01743'5.28360' 4.83870 | 
| 40 [o.02326|5.2777714.83335 49 173428369 4.85912 
| | co 10.0231515.2778814.83379 n 01725 5.28378 4. $5954 
46 o 1|9.02304(5.27799[4.83423 56 o 10.017 51716 5. 5.28387 IN §00 $5996 
10 ms 5.27 80904. 83467 10 [0.0170715.28396|4.86037, 
20 ſo. 022835. 278 2004. 835 10 20 ſo.o 16985. 2840 5/4. 86079 
30 ſo. 022735. 2783004. 835 54 30 ſo. 016895. 28414486121 
40 6.022625. 2784 104. 83 598 | 40 {0.01680{5.2842314.36163' 
50 {0.0225215.2785114.83642 | ____|__ 50 0.0167115.28432 4.86205 
47 o so. 022415. 278624. 83685 57 o ſo. o 16625. 2844104. 
| 10 0.0223 105. 27872483729 10 ſo.o16 5305.284504 
| 20 0.022215. 278820483773 20 — 5.28459 
| 30 [5.022 10/5.27893]4.83$16 | 30 [0.01635|5.28468 
| 40 Po. 2200/5. 2790304. 83 860 40 5.016265. 284774. 
| 50 {9.02190{5.2791314.83903 0... 2.01618 5-28485 4.50 
| 48 o ſo. 0217905. 2792404. 83947 58 o 3 5-28494[4- 
10 po. 021695. 279344483990 10 Po. 16005. 28 50304. 
20 po. 021 5905. 279444. 84034 20 ſo.o159 105.285 1204. 
30 so. 2149 5. 2795404. 84077 30 ſo.o1583J5- 285 204. 
40 Po. 021395. 279644. 841 20 40 ſo. o 157405. 28 52914. 
| 50 ſo.o21285. 27975 4.84164 . 0. 015650528 538.86 704 
49 o [0.021181|5.2798514.84207 59 o [0.01557|5.28 54614. 
10 ſo. oz 1085. 2799504. 84250 10 ſo.o 154805. 28555 
| 20 ſo.o 20985. 2800 514. 84293 | 20 [0.01540|5.2856314.86828 
| 30 [0.02088[5, 2801 514. 84337 30 [o.01531]5.2857214. $6869 
| 40 * 5. 280254. 843 80 | 40 0.015235. 28550 48691 
| | 50 ſo.o2068ʃ5. 2803 304.8 84423 50 0.01514 8 .285891\4. 86951! 


— ——_————_—_————————————— 


— — — — äàä2— 
— — 
—— 


22 F XX. _For finding the Latitude by % of the Sun, 


# 


s HOURS, 
I | ela\Log M1.i,Logarith > Log ela] Log Mid 
M. 5, e Time. 2 * 2 Time. | Time 
o-| 9 |o.01506(5.2859714.36992 10 o b. 0104205. 2906104. 
10 ſo.01497/5· 2860604. 87034 10 o. o103 55. 2906804. 
20 ſo. 014895. 286 1404. 87075 20 o. 0102805. 2907 54.8 
30 [0.01480 52862304. 110 30 bo. o 102105. 2908 2/4. 
40 60.014725. 2863 104.87157 40 so. 010145. 2908 
50 0.01464 5. 2863904. 871984 $0 [0.01907|5-29096 4.8960 
ll 7x o 0.0145 505. 2864804.87239 11 o o. o 1000 f. 29 103.4. 89643 
10 fo. 014475. 2865604. 87 280 10 o. oog 35. 291104. 89682 
20 o. 014395. 28664487321 20 so. 00987 5. 2911604.89721 
30 fo. 014305. 286730(4.82362 30 ſo.oog980 5. 2912304. 8970 
40 ſo. o 142205. 2868 104.87402 49 so. 973 5. 2913004. 89799 
50 fo. 0141405. 28689 487443 = 50 [0.90966] 5. 5-291 37/4-39838 
2 | o lo.0140615.2869714.87484 12 o jo. oog 5.29143|4.89877 
10 o. 0139805. 287054. 87525 10 6.00953 5·29 150.899 16 
20 fo. 013905. 287 130487500 20 ſo. 00946 5. 291574.89955 
30 ſo. 0138105. 28722. 87606 30 o. oog 5. 291634. 89994 
40 0.013735·˙ 28730087647 40 ſo. oog 5. 291704. 90033 
50 [9.01365[5.2873814.87688 4 0.00936 f. 29 5. 29177 Wore 
27 5 | 2.0135715-2$74614.87728 13 o ſo. 00920 f. 291830. 90111 
10 190.01349ʃ5· 2875487769 lo po. oog 1305. 29 1904.90 149. 
20 ſo. 013415. 28762187809 20 [0.00907|5. 291964. 90188 
30 fo. 013335. 28770-87850 30 po ooo. 22205 4.90227 
40 Jo. 013255. 28779/487890 40 po. 008945. 29 209 4.90266 
50 0.01317[5.28786[4.87931 50 [0.00887 5-29216/4.90305 
n o [0.01310[5.28793]4-87971 14 © [0.00881|5.2922214.90345 
10 j0.01302[5.2880114.88012 10 Jo. 08745. 29229 4.90382 
20 ſo. 01294 5-· 28 80g 04. 88052 20 o. 008685. 29235 4.90421 
30 ſo.o 12865. 288 174. 88093 30 so. 008625. 2924104. 904 59 
40 [09.01278[5.28825[4.88133 40 po. o08 55 5. 292484. 90498 
0h 2830.581723 [— [ 0 ſo.00849]5.29254/4. 120530 
5 | © |Þ.01263]s-28840/4.88213 h o.cogz/5.292604-9057;| 
| 10 [0.01255|5.28848[4.88254 10 ſo. oo8 365. 292674. 906 13 
20 ſo.o 124756. 288 5604.88 294 20 ſo. oo8 3005. 2927304. 906 52 
30 [0.0124015.28863[4.88334 30 ſo.oo824ʃ5. 2927904. 90690 
40 [0.01232[5.28871]4.88374 240 ſo.oo8 1805. 2928 504.9028 
ez Tage enn 50 220811]5-292924.90767 
1 0.0121715.2888614.88454 16 o [0.00805[5.29298|4.90805 
10 ſo. oi 2095. 288944. 88494 10 fo. 0079905. 2930404. 90843 
20 Jo. o t 202ʃÿ5. 289010 4.88 534 20 ſo. 07935. 293 104. 90882 
30 ſo. 0119405. 2890904.88574 30 fo. 0787/5. 293 1004. 90920 
40 ſo. 011875. 2891604. 88614 40 ſo. ooyð 105. 293244. 90968 
59 [9.01 117953 28924 4. 88654 _$0 [0.00775 5-29328 4.90996 
7 0 9.11725. 2893 104.8809 4 17 o ſo. 07695. 293344. 91034 
10 fo. 01164 5-28939[4-88734 10 o. o0763 5. 293404. 9 10) 
20 [0.01157 5.28946[4.88774 20 [0.00757|5-29346/4.91 111 
39 [2.01150 5. 2895 304.888 14 30 ſo. 0075 105. 2935 4.91140 
40 [0.01142 5. 2896188853 40 [0.00745[5.29358]4.91187 
2 201135 rr Eee 
8 o [0.01128 5. 2897 51488933 18 o 10.00733[5.29370 4.91263 
10 [0.01120'5.28983[4.8897 3 10 [0.00728]5.29375/4.91301 
20 [0.01113 5.28990[4.89012 20 10.00722[5.29381[4.91339 
39 [9.01106 5.28997[4.89052 30 fo. 007 165. 293874.91377 
49 |. 51099 5.290044. 89091 40 ſo. 0) 105. 2939304.91415 
50 o. 2 2 -29012]4.89131 _ 32 _ |9-9979415.2939914.91452 
9 O jo. 01084 5. 29019 4. 189171 19 O 0.00699 5.294044. 9 1490 
10 ſo. 01077 5. 290206004. 89210 10 ſo. 006935. 29410ʃ4.91528 
20 fo. 0705. 2903304. 89250 20 ſo. oo68 75. 294160 4.9 1566 
30 o. 106305. 2904004. 89289 30 po. 068205. 2942104. 91603 
40 9.010565. 2904789328 49 [0.0567615.2942714.91641 
2.0104915.29054/4.89368 2 lo.09670l5.29433/4.9167g| 
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 Tanrs | XX. For finding the Latitude by two Altitudes of the "ny 


Logs cla}Log Mid;Logarith Logz elajLog Mid{Logar; 
| 4. | * | Time WT | Riſing, ) N. * 1 Time, Riting, 
20 © [£.00b6515.29438 4.91716 30 o 1£.9037315-2973014.93926 
| 10 [0.00659{5.29444 4 917 54 10 o. 003695. 29734 4.9596 
| 20 0.06545. 29449 4.91792 20 o. 003655. 2973804.93998 
30 . oo648 5. 29455 4.91830 30 ſo.o036 105. 29742 4.9403 
40 [0.0064.315. .29460 4. 91867 40 [0.0035715-29746[4.9406 
_|_52_ [0:00637]5-29466 4.91904 || J 5o [0.00353 5297549410; 
| 21 © 10.0063215.20471 4-91942 31 © Jo. 00349 5 297544.94141 
10 0.00626 $.294.77 4- 91979 10 10.0034515-2975814.94177 
20 Po. 006215. 204924 92017 20 so. 0034105. 29762ʃ4.94213 
30 10.00616|5. 294874. 92054 30 so. 003375. 2976604. 9424 
| 49 [0.0061015.29493 4.92092 40 10.0033315-29770[4.94284 
| 59 _10.c060515-29498, 4: -92129 50 [10.00329]5.29774/4.94320 
22 o jo.cobco 5-29503' 4. 92166 32 O go. 03255. 297784. 943 50 
| 10 10.CO59415-29509 $2203 10 [0.0032115.2978214.94392 
20 [0.c058915. 29514 4: 9224 1 20 . 003 175.2978604. 9442) 
30 ſo.oo5 845. 29510 4.92278 30 po. oo; 1305. 2979004. 94463 
40 b. oo 5785. 20524 4.92315 40 ſo. 003 105. 2979304. 94498 
— 9 _ [0.C057415-29529 4.92352 50 [2-0030615-29797 494534 
23 | . 9 [0.00568[5.29535/4.92390 33 o [>-0030215-2980114.94576 
| 10 1[0.0056315. 2954004. 92427 10 ſo. 0029805 5 29805 4.94605 
20 ſo. oo 585. 29545 4.92464 20 po. ooa29 505. 298084.94041 
| 0.0055315- 2955014.92501 30 Po. oo29 105. 298 1204.946076 
o. oc 548 529555492538 40 fo. 02875. 298 164.947 12 
0.005435: 5-29560'4- -92575 50 [0.002845-2981914.94747 
o. 0.005381; 5 5.29365 4.92612 34 O P. ooa 805. 298 2304. 94782 
0.00533 5.29 5704.92649 10 [0.00276|5-29827[4.94818 
O. O00 5 285. 29575 4.92086 20 10.0027 315-29830[4.94853 
0.0052315-29550'4.92723 39 ſo.oo 206905. 298 3404.948885 
c. o05 1805. 29585 4.92760 40 [0.0026615.2983714.94924 
0.00513[5-29590,4-92796 50 [0.0026215-2984114. 494959 
0.99508[5.29595/4-92833 35 0 10.00259[5-29344]4.94994 
0.00504{5-29599,4-92870 10 o.002551]5-29545[4.950 24! 
0.0049915-2960414-92907 20 10.0025215-2985114.95065 
0.0049415-29009}4-$2944 30 P-00249[5-2955414.95100 
0.004*915.29014[4-92980 40 P-0024515-2955314.95135 
O 00948415 29019 4.93017 50 0.0. 002 2425 5.29861 4.95170 
0. 20480 5. 20023 4.93054 36 O Þ.O 00239 6. 29564]4, 95205 
. 0047 55˙=29028.- 93090 10 Þ.0023515.29803[4.95240 
0.00470[5-2903 3]4-93127 20 Þ.0023215-2987 114.9527, 
0.00466[5.296 37[4-93104 39 P. oo 2295. 295749531 
0.004.6115-2904 214.9 3 200 40 0.00225 52978 95345 
9.004505. 2954.932357 __59__ p-00222[5-2y99 114.95 00 
0.0045215.2905114-9327 3 37 o Þ.00219]5.29384[4.95415;] 
0.00447|5.29656[4.93310 10 p. ooa 1005. 2008.954505 
0.0044315-29660[4-9 3 346 20 0.00213[5.29890[4.9548; 
0.02438$1}5.29065[4.56338$3 30 [.0021015.2989314-yz 52 
0.0043415.29604[4.93419 40 10.0020715.29990 4.95557 
o. oo 4205. 29074. 93455 50 6.0020315.299C0[4.95 584, 
0.00.42 515.2907 $14.9 3492 38 oO [6.0020c[5. 299 
0.0042015.2908 314.93 5 28 10 10.00197]5.29900{4.9595% 
0.CO4 1615.29687[4.93 564 20 [0.001g415.299091[4-9530y4 
0.00412j5.2969 114.9360 30 bo. o0 1915. 299 124.9728 
D. O0 5075-29690... 93637 40 po. oo 18805. 299 15.9570 
o. oog. 200.9673 50 so. oo 1855. 299 18 4.9575 
0.0039915-297C4 4.93709 39 9 j0.0018315.29920 4.95532 
0.00394)5-2970914-93745 10 [0.00180ſ5. 2992304. 953867 
9.0039015.2971 5 4.93781 20 o.00 17756. 29926 4.95902 
9.C0380[5.2971714.93817 30 [o.0017415.2992914-95930 
0. 003825. 297210493854 40 o. oo 17105 5.29 89525 
) 0.00377 745. 2972604. 93890 50 o. oo 168ʃ 5.2993 514.9002 


Tarts XX. For finding the Latitude by two Altitudes of the Sun, 


—— 


b e 


1 Log ela Log Mi] Logarith Log ela Log Mid;Logaritn f 
M. | S. | Time. | Time. | Rifing. D. 8. = | Time. Rifing. || 
40 | © [0.00166[5.29937|4.96040 50 | © [9-0904115.30062[4.98063 | 

10 o. oo 1635. 2994004. 96074 10 [0.00040(5.300631]4.98096 _ 
20 [0.001h0 5.29943 4.96109 20 o. 000395. 30064 498129 
30 |0.00157]5-29946|4-96143 30 fo. 00375. 3006614. 98162 
40 |0.00155[5-29948[4.96177 40 (o. 00365. 3006704. 98195 
50 o. 001525. 29951 4.96212 50 5.0355. 3005. 98228 
N o ſo. oo 14905. 299 544.9624 51 O 1-0003315-300701[4.98261 | 
10 10.0014715-29956[4.96280 10 D. 0003 25. 300) 114.9829 3 | 
20 o. o0 1445. 299 5904.963115 20 o. 0003 105. 300724. 98320 
30 ſo. oo 1425. 2996104. 96349 30 [-0003015.3007 314-98359 | 
40 [9.00139[5-29964[4-90383 40 [2-00029[5.30074[4-98392 
50 [0.0013715-29966 4.96417 50 2.00025 5-3007514-98425 
42 0 0.001345. 299690496451 52 | © [2-0002615.3007714.98457 
10 ' [0.001 3215-2997 1]4-96486 10 J. 000255. 300784. 98490 NP 
20 ſo.o0 12905. 299744. 965 20 20 so. oo024 5. 300794.98 523 1 
30 o. oo 1275. 2997604965 54 30 fo. oo. 3008004. 98555 1 
40 Jo. 00 1245.299794. 96588 40 o. 002215. 3008 104.98 588 i 
50 o. 001225. 2998 104.96622 50 o. ooO2 15. 3008204. 98020 | | 
"A | o (\0.0012015.29983[4-96656 53 o [9.00029] 5. 300831498653 | 
10 |0.0011715-29986|4-96690 10 fo. ooo 1905. 3008404. 98 
20 o. oo 1155. 2998804.96724 20 o. 000 185. 3008 54. 98718 
30 o. o0 1135. 2999004. 96758 30 [o. 001 7/5. 300864. 98751 | 
40 0.001105. 29993496792 40 fo. 00175. 300864. 987833 
50 o. oo 10805. 2999 54. 96826 50 o. 00 10%. 3008704. 988 16 | 
44 | © |0.00106|5.29997|4.96860 54 | 0 |>-0001515.30088[4.98845 | 
_ | 10 o. oo 1045. 2999904. 96894 10 fo. 000 1405. 3008914.98880 | 
20 o. oo 1025. 3000 104. 96927 20 [O. 00 13/5. 30090[4.98913 | 
30 o. ooo. 300044. 9696 1 30 o. 0013/5. z0090[4.98945 | 
49 |0.00097|5.30006[4.9699 5 40 90001215. 3009114.98978 | 
| 50 o. ooog 5 5. 3000?[4.97029 50 [9-001 115. oog. 9 | 
| 45 | © |0.0009315.3001c[4.97062 ||. 55 o o. ooo 10/5. 3009 34.990042 
10 10.0009 15. 300 1244. 97096 10 ſo. ooo 105. 3009304. 99074 
20 . ooo8 5. 300 1404.97 130 20 [0.00009|5. 300944. 99 17 
30 ſo. 00875. 300 164.97163 30 [0.00008] ;. 3009 54.99 139 | 
40 [0.00085 5.30018[4.97 197 40 [0.90008]5, 3009 54. 99171 
I 50 ſo.ooos 305. 3002004. 97231 50 . {0.990075 300964. 99203 | 
45 o 10.0008115.32002214.97 264 56 o |0.0000715.3009614.99235 | 
10 [0.0007915.30024[4.97 298 10 |0.00006[5. 30097[4.99267 | 
20 [0.0007715.30026[4.97 331 20 [0.0000615.30097]4-99300 | 
30 [9.9907 515-3092814.97 365 30 |0-0000515.3009814.99332 | 
40 ]0.0007415-30902914.97 398 40 |0.0000515.30098[4.y9364 | 
5 59 [9.0007 25. 3003 104. 97432 50 .o 5. 30009. 9939 
47 | © ]o.0007015.30033[4.97465 57 | © j©-000041[5.3009914-99428 | 
10 ſo. oo 85. 3003 5.97499 lo j0.CC003!5.3010914.99460 | 
20 [0.90066{5. 3003714-97 532 29 P. 000035. 30 1004. 99492 
30 [0.00065'5.30038[4.97 565 30 [0.0900315.3010014.995 24 
40 [9.9c06315.329404-97 599 | 40 [0.0000215.3010114.99556 
50 1[0.0006115.3004214.97632 50 [0.09090215.30101[4.99587 | 
48 O 0.00060\5.30043 4.97665 58 O o. 5. 301014. 99619 | 
10 [o.0c058'5.30045]4.97699 10 ſo. ooo i. 30 1024.995651 
20 ſo.oo0 565. 3004 4.97732 20 10.0000115.3010214.99683 | 
30 [9.0005515.39044[4.97765 30 [9-0000115.3010214.99715 | 
49 [0.00053i5.3005014.97798 40 [0.0000115.30102[4.99747 | 
50 (0.0005215.3005114.97 832 50 [0.00001[5.3010214.99778 
49 © [0.0003015.3005314.97865 59 o 10.0000c{[;.3010314.99810 
10 0.0004915.30054/4.97898 10 [0.09000[5.3010314.99842 
20 10.00047[5.309956[4.97931 20 o. ooo 5. 3010 314.9987 3 | 
[ 30 so. 00455. 300 574.97964 30 10.00000}5.3010314.99905 > 
40 10.00044[5.30959[4.97997 49 o.00009{5.39192314.99937 | 
| 50 l0.0004315. 3006c14.98030 50 l5.0505015. 3010314.99968 
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Tazir XX. _For finding the Latitude by two Altitudes of the Sun, 
6 HOUR >. 


Logatit:, 

M.] s. fang M.| S. 
0 o [5.00099{] 10 0 
10 [5.00031 10 

20 [5.90063 20 

30 5. 009 30 

49 [5.00125 40 
„ 
1 o 5.00188 11 0 
10 5.00219 10 

20 5.00250 25 

30 [|5-20282 39 

43 15-99313 45 

| 52 |$92385] _._|_52 
2 o 5.00376 12 2 
10 590407 10 

20 500438 20 

30 5.90459 | 30 

40 5. 0501 49 
* þ52]__|5 
3 oO 5.005630. 13 0 
10 5. 00595 ID 

20 [5-00626 20 

30 503657 30 

40 500689 40 

AER Be an $-20720 50 
4 O 5˙ 997510 14 0 
10 15. 00782 19 

20 5.5813 20 

30 5. 0847 30 

| 40 [5-09875 40 
BEA 50 55.0090 50 
5 O 35.099360 15 9 

| ro 5.0096 10 
20 5 02995 20 

30 6.01028 30 

40 691939 40 

— _go þ-0r299___|_52 
0 o 5.01121 16 0 
13 1501 1511 5 

20 501182 20 

30 j3-91213' 30 

40 590124 49 

Fo [520575] po 

71 © 6.91305 17 | O 
10 5.01336 10 

20 501307 20 

30 65·91395, 30 
42 5.51429 40 
1 50 
8 | © 15-91499]] 18 | 0 
10 5.1529 10 

20 5.01552 25 

30 5.0150 30 

40 5.91011 40 

5 5 5-94641 59 
9 o 5.016071 19 0 
10 3.01701 10 

20 5.01732 23 

39 15-01762 | ZI 

40 5.01792 45 

| 59 01822 50 


"TLogarit), Logarith 9 
Rikng. M.. aces M. | 8. Tram 
| — Ng, 
5.01853] 20 | © [5.0362 1 0 lcd 
5.01883 10 . 8 0 *. 
5.01913 20 5.03687 20 ond 
5-01943 30 5.03715 30 [5.05410 
501973 40 5.03744 40 7. 
e. 7 | 50 07 
5.02934]| 21 | © [5.03801 ti-0 load 
5.02064 10 5. o38 30 6 fo 205491 
5.02099 20 5.03859 20 [5.0534 
5.02125 30 5.03887 30 1 
5.02155 40 5.03916 40 gots 
5.28 . 8 0 
5.02215 22 0 5. 04974] 3214 © 505050 
5.02245 10 [5.040902 . 10 5880 
5.02275 20 5. 40310 20 5.0551; 
5.02304 39 [5.04060 30 * 
5.92334 40 [5.04088 40 |5.05:68 
— 2 80 6.0579 
5.02394] 23 | © [5-04146]| 33 | © 5 
5.024230 10 504174 10 [5.05849 
5.02453 20 504203 20 [5.05870 
5.0243 30 6.94232 30 5.0395 
5.02512 40 5.04261 40 5.05931 
5.2254 50 570429 50 5.0500 
5.52572] 24 | © 5.04318 34 5 305065 
502502 10 5. 04346 10 5.96013 
5.02631 20 [5.04374 20 [5.0694 
5.02661 39 5. 04402 39 [5.06967 
5.02691 40 5.04430 40 13.96og 
5.02720| | 50 [5.04459 . 
5.027501} 25 0 5.04487] 35 | 0 061% 
5.027 80 10 5.04515 10 [5.06176 
5.028 10 20 5.04543 20 [5.06203 
5.02839 30 5.04571 30 [5.96233 
5.023869 40 5.4600 40 [5.096258 
eee 
5.029280] 26 o 55.4655 36 0 5.06312 
5.02958 10 5.04684 10 5.00339 
5.92387 20 5.04712 20 5.00 303 
5.03916 30 5.04740 30 5.0039 
55943 40 5.04769. 42 |5-9541y 
503074ſ___| 50 5.047971}___| Peng 
5-93104|] 27 o 5.04825 37 | 9 [509471 
503137 10 [5.04853 10 5. 0040 
5.53162 20 5.04881 25 5.00 520 
5.03191 30 [5.94910 30 [5.0653 
dee 40 3.04938 30 [5.00579 
2 50 5.49660 50 [5.966at 
5.3279 28 | © 5.04994] 38 } 0 5.0063 
5.03 308 10 |5:35022 10 |5.966b 
5-03337 20 5.05050 20 [3.5668 
5.03365 30 [5.05077 30 5.00711 
5.03396 40 .o; 105 49 | 5-067 
5-03425 50 [505133 50 \5.06760 
5.03451 29 0 5.951600 39 a 
5.03483 10 5.05188 5.0057 
503512 20 5. 05216 — 5.96347 
5-03542 30 |5-05243 30 5.06973 
5-03571 40 [5.05271 40 (5.069 
5.03999 30 |5:05299Hl 0 15.0692 
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rl: XX. For finding the Latitude by two Altitudes of the Sun. 


Logarit 
Riſing. 


— — — 


5114177/ 


5.11463 
5.11486 
5.11509 
5411532 


* 
— — -- —— —— w———̃ —— — ͥ ͥ — —ß—— — — ̃᷑ U— % —— — 


6 HOURS. 7 HOURS, 
| Logarith Logarith Logarith 
IS. | Rigng. [| N. S: | Rifing. 6. Riking, * 
p| © [5-26954|] 50 | © [5.08508 © 5.09996 10 
10 [5.06980 10 [5.08533 10 [5.10020 
20 [5.07006 20 [5.08558 20 5. 10044 
30 5.07033 30 [5.08 584 30 5. 10068 
40 5.07059 40 5. 08609 40 [5.10092 
50 [5.07085 50 5.08634 50 [5.10116 
11 © 5.07111 51 O 
10 [5.07138 10 
205.07 164 20 
30 [5.07190 30 
40 5.07217 40 
| 50 5.072434 J 50 
42 o [5.07269]] 52] 0 
10 [5.07295]| 10 
20 5.07322 20 
30 [5.07 348 30 [5. 
40 15-07374 40 15: 
| _| 59 5.740 50 (5.089. 
3 o 5.074270 53 | o [5.08961 © 5. 10429] 13 
10 5.07453 10 5.08986 10 [5.10453 
20 [5.07479 20 [5.09011 20 [5.19477j| 
30 [5.07505 30 5.09036 30 [5.10501 
40 [5.07532 40 5. 09061 40 F. 0525 
50 6.2558 50 1509086 $0 6.05 
40 5.07584] 54 | © [5.09111 O [5.10573] 14 
| 10 [5.07610 10 [5.09136 10 [5.10596 
20 [5.07636 20 5. 09 160 20 [5.10620 
39 [5.07662 30 5.09185 30 [5.10643 
40 5.07687 40 5. 09210 40 5. 10667 
| | 50 6.07713 50 5.09235 50 10691 
0 5.07739] 55 | © [5.09260 O 5.107140 15 
10 [5.07765 10 5.0928 5 10 [5.10738 
20 [5.07791 20 [5.09310 20 [5.10761 
30 5.07816 30 [5.09335 30 [5.10785 
40 5.07842 40 [5.09360 40 5. 10809 
— 59 [5.07868 50 [5.09385 50 |5.10832|jv 
| 46] o |5.07894]| 56 | © [5.09409 o 5. 108560 16 
| 19 [5.07920 10 [5.09434 10 5. 10879 
20 [5.07945 20 [5.09458 20 f. 10903 
30 5.07971 30 [5.09483 30 5. 10926 
40 5.07997 40 6.09507 40 510950 
50. 5.08023 ; 50 [5.09532 50 [5.19974], __ 
14 | © [5.08049]] 57 © [5.09556 © 5.1099) a 
10 [5.08074 10 [5.09581 10 5. 11021 
20 [5.08100 20 (5. 960 5 20 [5.11044 
30 5.08 126 30 5.09629 30 5-11068|| 
40 6.08152 40 [5.09654 40 [5.11092 
50 808178 50 5.09678 50 5.11115 
o [5.08203]] 58 | © [5.09703 o |5.11139}} 18 
10 5.08229 10 [5.097 27 10 5.11162 
» [5.08254 20 [5.09752 20 5.11185) 
30 15.08280 | 30 [5.09776 30 5. 11208 
40 [5.08305 40 [5.09801 40 5.11231 
0 15.08330 50 [;.09825 50 5.11255 
4 | © 15.08356]| 59 | © 5.09850 © 5. 1127800 19 
| 10 [5.08381 10 5.09874 19 [5.11301 5 
20 5.08406 20 5. 09899 20 [5.11324 
30 508432 30 5.09923 30 5.11347 
40 9034370 40 [5.09947 40 [5.11370 
508482 50 3.09972 Fo $-11393 
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TABLE xx. For finding the Latitude by two Altitudes of the Sun 


E 


+ Aw. ae. 8 TY 
Logarith Logarith == — 
— P, Rifing. EY 8. ſb * | Riſing. a. 884 I 
| 29 | © [5-12776] 30 | © [514071 5.15309 59 | © [5.16486 | 
10 56. 12798 10 [5.14092 515329 10 f. 165 
20 [5.12820 20 514113 20 5.15349 20 55.1652; 
30 512847 30 [5-1413 30 . 15369 30 6.16544 
40 5.12863 40 5.14155 40 |5-15388 40 5-165bz | 
$0 5-12885]___] 50 [5-14176]_ | 50 |5-15408\ 4 
21 | o [5.129071] 31 | © |5.14198] 41 5.154280 51 | o 616651 
10 [5.12929 10 [5.14219 5.15448 10 5-1 | 
20 [5.12951 20 [5.14240 | 5.15468 20 5. 16640 
30 [5.14261 5.15488 30 5.166gg | 
40 5. 14282 5.15508 40 [5.16618 | 
_$9 15-14303 $-15528]___| 50 [5.16697 | 
o 5.143240 42 5.155480 52 | © [5.16716 | 
10 [5.14345 515568 10 5.16735 
20 [5.14366 5.15588 20 [5.16754 | 
30 5.15608 30 5. 16773 
40 5.15628 40 [5.16791 
. 2 5.15648 0 5. 16810 
5 5.15667 53 | © 5.1682 
10 4687 10 5.16848 
5.15707 20 5. 16866 
515727 30 5. 16885 
515747 49 5. 1604 
50 15-15767 — | 50 5.16923 
5.157871] 54 o [5.16942 
5.15807 10 5. 16960 
5.15826 20 5. 16979 
5.15846 30 5. 16998 
5.15865 40 [5.17017 
85e [5.1706 
5. 15904 55 0 5. 170% 
5.15924 IO [5.17073 | 
5-15943 20 5. 17092 
5.15963 30 [5.17111 
5-I5983 40 5.17129 
5.16002 50 [5.17148 | 
5. 16022] 56 | © 5.17167 
5.16041 10 5. 17185 
5.16061 20 5. 17204 
5. 16080 { 30 6.17222 
5-16100 40 5. 17241 
5.16119 50- [5.17259 
5.149430 47 5.16139] 57 O 517277 
5.14963 5.16158 IO | $.17296 | 
5.14984. 20 [5.16178 20 [5.17314 | 
35-1500 5.16197 30 5. 17333 
5.1502 | 40 [5.16217 40 [5.17351 | 
5-15045 50 5.16237 50 |5-173by | 
5. 1506 5] 48 5.162560 58 | © [5.17388 
5.15085 5.16275 10 5. 17400 
5. 15 106 20 5. 16295 20 5.1745 
5.15126 30 5. 16314 | 30 15-17443 
5.15145 49 [5.16333 40 5.17 
5.15166 50 [5.16352 50 [5.17489 | 
29 | © 6.13944] 39 | © 6.18787 49 5.16371] 59 | © [5.1749 
| 10 [5.13966] 10 6. 15 207 10 [5.16390 10 [5.17517 
20 5.13987 20 6. 15227 20 [5.16410 20 |5-17533 
| 30 [5.14008 30 [5.15248 30 [5.16429 30 5.4755 
| 40 5. 14020. 40 1204 40 5. 16448 40 5.1757 
5. 140 50 50 1.15288 52 5.164671 | 50 5.17590 | 


— ec ns 


oa 
— 
— 
— . ⁵ uüʃ 1 ⁰1 


\ 


For finding the Latitude by two Altitudes of the. Sh. 
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Tarts XX. 
, JOURS. 2 
> | Logarith | Logarith, | Logarith. 
8. Riſing. | * * Riſing, 3 * Riſing, 
0 | 5.17609 |] 10 o | 5.18675 20 o | 5.19689 | 
10- 6.17627 a 10 5.18692 10 | 5.19705 | 
2g 6.17645 20 | 5.18709 4 29. | 5.19721 
30 5.17663 30 5.18727 39 5-19738 | 
49 | $-17681 49 5.18744 49. 6.19754 
1 © $.17717 11 0 5.18779 21 0 5.19786 | 
10 | 5.17735 | 10 5.18796 10 | $.19803 
20 | 5.17753 | 20 5.18813 20 | 5.19819 | 
39 5.17772 39 | 5.18831 39 | 5.19835 | 
49 517790 49 [6.18848 49 | 5.19851 | 
50 5-17808 || 50 5.1886, | 50 L49868 | 
— — . — — — 1 — 1 — — — — . — 
2 o | 5.17826 12 © | 5.18883 22 0 5.198847 | 
10 5.17844 10 | 5.18900 10 :| 5.19900 | 
20 | 5.17862 20 5.18917 [| 220 | 5.19917 | 
30 5.17880 | 30 5.18934 5 30 3.19933 
40 5.17898 40 5.13951 || 49 5.19949 
I. 50 791% | 50 | 5.18968 5 3.19968 
3 o | $5-17934 || 13 © | 5.18985 23 | 0 | 5.19982 
10 $.17952 | 10 | 5.19002 bd 10 5.19998 
20 5.17970 20 4 5.19019 . 20 [F. 20014 
30 5.17988 30 5.19035 30 | 5.20030 
40 5.18006 49 5.19052 |. 49 | $$20047 
50 5.13024 122 5. 19069 AER i 5.20063 
4 0 5.18042 14 (9) 5.19086 24 | 0 | 5.20079 
: 10 | 5.18060 10 5.19103 - 10 5.20095 
20 5.18078 20 5.19120 20 -| 5.20111 
39 | 5.18095 30 | 5.19137 | 30 | 5.20127 
40 | 5.18113 49 | 5.19154 | 49 | 5.20143 
50 $.18131 50 | 5.19171 50 5.20159 
5 o | 5.18148 . 0 5.19188 25 © 5.20175 75 
10 | 5.18166 10 5.19205 + | 16 5.20191 
20 5.18184 20 5.19222 20 + 5.20206 | 
30 | 5.18202 | 39 5.19239 39 5.20222 
40 | 5.18219 40 5.19256 40 5. 20238 
| ® £3 5.18237 r ff | © © | gnnngy 
6 o | 5.18255 16 | © | 5.19290 26 o | 5.20270 270 | 
10 5.18272 10 J 5.19307 ke 10 J 5. 20286 
20 5.18290 20 J 5.19323 20 5. 20302 
= 5.18308 30 | 5.19340 30 5. 20318 
49 6.18325 : 49 5.19356 J. 42 | $-29334 
ſl | 50 | 518343 |] - | $0 | 5.19373 jj [0 | 520350 
7 0 5.18361 17 0 5.19390 27 0 5. 20366 
10 5.18378 10 | 5.19406 .-4 5.20382 
20 5. 18396 20 5.19423 20 5. 20398 
30 (18414 39 | 5-19 30 | $-20413 
40 ＋ 40 (6.1945 49 6.20429 
8 3 18467 || 18 0 | 5.19489 28 0 | 5.20461 
1 Js. 15484 | 10 | 5.19506 10 | 5.20477 
| 20 5 1871 20 | 5.19523 20 5. 20492 
30 1716 39 5.19539 30 | $-20508 
40 51823 49 6.19556 | 42 (6.20523 
50 748351 30 | 5.19572. 5 _ | $-20539 
9 o 18571 19 o | 5.19589 || 29 |. ©. 20555 
-| w | 5.18388 |] 10 | 5.19606  |-.10 } 5.20570 
20 | 5.18605 || - 20 | 5.19622 20 | 3220586 
39 5.18623 30 5.19639 30 5.2060 
40 5.18640 | 40 5.196 56 | 40 5.20617 
0 18657 l 0 .19672 | 0 206 
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Tazrre XX. For finding the Latitude by two Altitudes of the Sun, 
5 | 8 HOURS. 
| PRES | Logarich. T Go | Logarith.f] 0 _ * 
| M. | 7 * 1 Riſing. M. I. | Riſing, | M. | 8. TD 
U 30 0 | 5.20648 [ 40 o | 521558 [ 50 [0 | 52246 
1 * 10 6.20664 Lhe ag 521573 10 5.22430 
20 ] 5.20679 20 6.21587 20 6.24444 
30 5.20695 30 5.21602 | 30 --| $.22457 
40 3.20710 40 5.21616 | 49 *| $-22471 
| 150 6.20726 50 | 521631 _52_*|_5-22485 
| — Sad 4 — — 2 — 2 — 
31 © | 5.20942 41 0 5.21645 |} 51 [0 | 5.22499 
10 5.20757 10 521660 10 6.22513 
20 6.20773 20 6.21675 20 6.22525 
30 5.20788 30 5.21689 30 5.22541 
4 5.20804 1 49 $-21704 40 | $-22555 | 
22 | 5.20819 "| 59 | $21728, 50 Þ| 5.22569 | 
42 4 5.20835 42 - o 5.21733 52 0 | 5.22583 
| 10 1] 5.20850 }| 10 |} 5.21747 10 | 5.22596 
120 * 8.20865 20 | 5:21762 | 20 F. 22610 
30 6.20881 30 5.21777 30 | $-22623 
140 i| 5.20396 '| 49 | 5-21791 | 49 | 5.22637 | 
a 50 *| 5.20911 ' 50 } 5.21806 5 5. 22050 
33 0 | 5.20926 | 21 5.21820 | $-22664 
; 10 5.20943 10 | $.21835 5.22678 
23 | 20 5.20957 20 5.21849 5.22691 . 
| 30 . 20972 ' 30 | 5.27864 5. 22 
140 5.20987 1 40 5.21878 5.2218 
— 50 [21002 e 521893 $-22732 | 
34 o | 5.21018 [ 44 [ © | 5.21908 5.22745 
| 10 5.21033 10 5217922 5.22750 
| | 20 [5.27048 | i} 20 5.21936 5.22773 
| 30 521063 ö 1 30 5.21950 F. 22786 | 
| '| 40 {| 5.21079 | 5.21964 5. 22800 
FIGS LIE £21094, 52. 21229. | $-22813 | 
$ $5! © | 5.21109 45 © 5.21993 5.22827 
| 10 5.21124 10 |} 5.22007 5.22840 
20 | 521140 20 *| 5.22021 5.22854 
30 521155 i]. 30 5. 22036 5.22808 
40 -| 5-21170 40 [S. 22050 | 5-22881 
Saas 29 - , Hs. 5.21185 22064 1.22895 
35 5.27201 465 © | 5:22048 5.22908 
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345030 93859 
32} 34539] 93849] _3' 
34557] 93839 


93829 
93819 
93809 
93799 


2289835325819 
93159] 37973 


93779 
93769 
93759 


93748 


93738 
93728 
93718 
93708 
93698 
93688 
93677 


93667] 3 


93657 
93647 
93637 
93626 
93616 
93606 


N. ſine. 


26280/5316 


93084 


93052 
93042] 38268 


93148 
93137 
93127 

116 


93095 


93074 
93063 


37999 
38026 


38053 


38080 


38107 


38134 
38161 
38188 
38215 
38241 


5 N. col. 


92718 
92707 
92697 
92686 
92675 
92664 
92653 


39180 


39073 
39100 
39127 
39153 


39207 


39234} 9 


9264 
92631 
92620 


92598 


92609 


39260 
39287 
39314 
39341 


39367 


2.22882 


92576 
92565 


9255 

92543 
92532 
92521 


92510 
92499 
92488 
92477 
92466 


_92455 
92432 


92432 
92421 


92399 
92388 


9301 

92999 
92988 
92978 


93506 
93585 
93575 
93565 
93555 


35375 
35402 
35429 
35456 
35484 


A 


3551 
— 


1 
550 
35563 


35592 
35619 


35701 
35728 
35755 
35782 
38810 


35647 
435674 


93534 
93524 
93514 
93503 
93403 
93483 


93472 
93462 
93452 
93441 
93431 
93420 
93410 
9340 
93389 


93544]. 35 


993379 


37002 
37029 
37056 
37083 
37110 
37137 
37164 
37191 
37218 
37245 
37272 
37299 
37326 
37353 
37380 
37407 


. 92358; 37434 


— 


92967 
92956 
92945 


92935 
92924 


92913 


| 93031] 38295 
93020 38322 


38349 
38376 
38403 
38430 


38456 


| 


92377 
92366 
92355 
92343 


92321 
92310 
92299 
92287 
92276 
92265 


91] 92254 


92410 


pagan 


39394] 919 


39421 
37448 
39474 


39501 
39528 


39555þ 9 


39581 
39608 
39635 
39661 
39688 


39715] 9 


39741 
39768 
39795 
39822 
39848 
39875 


39902 
39928 
39955 
39982 
40008 
40035 


— — — 


40062 


40088 


40115 
40141 
40168 


r eracTT,cy\m— Tee. 


40195 


92902 
92892 
92881 
92870 
92859 


92838 
92827 
92816 


92794 


92773 
92762 
92751 
92740 
92729 


N. cof, 


I. ſine. N. coſ. N. line. N. col. NF. fine. 


92849] 35753 


92805 


92784] : 


92243 
92231 
92220 
92209 
92198 


92186 


N. coſ. 


40221 91555 


40248 
40275 
40301 
40328 
49355 


—— —U— 


91543 
91531 
9151 

91508 
91496 


41919 
41945 


403810 91484 


40498] 91472 
40434 91461 


40461 
40488 


40514 


91449 
91437 
91425 


41972 
41998 
42024 
42951 
42077 


42104 


49541 
40567 
40594 
40621 
40647 


— — 


N. . 


91414 
91402 
91390 
91378 
91366 


—— 


N. col. 


42130 
42156 
42183 
42209 
42235 


692 


68 


670 


66? 


659 


„ 


Tarr XXII. 


Of Natural Sines, 


22 —— 


26? 


BE = 


26? 


» N. col. 


4399 


N. fine.] J. co. 
43837 89879 
43863] 89867 
43339] 89854 
43916 $9841 
43942] 89328 
43968 


| 90470 

| 90458 
$944, 
| 99433 
> 90421 
99408 


44020 
44046 
44072 
44098 
5| 44124 
44151 
44177 
44203 
44229 


44255 
44281 


_44307 


90271 


51] 90259 


902460 
90233 


90221 


90196 
90183 


90158 
90146 
90133 
90120 
90 108 


90396 
90383 
90371 
90358, 
99346 
99334] 
90321 
90309 
90296 
90284 


24333 


44379 


44335 
4441] 
44437 


4446s 


897 


89816 
89803 


89777} 4560 


88822 
| 88808 


46149 


3] 46175 88701 


90208 


901710 44 


46330 


90095 


90055 
90045 


99019 


57 5] 908007 
89994 


89981 
89956 


90082 
90070 


89968 
25243 


4506 
90032 45088 


46201 
46225 
4625 

46278 
46304 


46355 
46381 
46407 
46433 
46458 
46484] 


46510 
46536 
46561 
46587 
46613 
46539 


88607] 4 


88539 


88458 


88968 


83955] 47229 


88942 47255 


-$8928 47281 


' $8915] 47306 
| 45787] 88902] 47332 
45813] $8888 47358 


87 
88835 


88795 


88782] 
| $8768 


88755 
88741 
88728 
88715 


88688 
88674 
88661 
88647 
88634 
88620 


88593 
88 580 
88566 


88553 


47409 


47434 
47460 
47486 


47 $1 
47537 


47562 
47588 
47614 


47639 
| 47665 
47690 


47716 


47741 
47757 
47793 
47818 
47844 
_47869 


47895 
47920 
47946 
47971 
47997 
48022 


88526 
88512 
88499 
88485 
88472 


48048 
43073 
48099 
48124 
48150 
43175 


N. fine, N. col. 


46947 
46973 
46999 
47024 
47050 
47076 
| 47101 
47127 
&7153 
47178 
47204 


$8295 
88281 


88267 
88254 
88240 
88226 


88213]. 


. 


881990 
88185 
88172 
$315 


88144 
| 88130 


N. fine, 


V. ; 
87462050 
$7448] 


4855 
4868 
4871 


87434 
87420 
87406 
87391 


23724 


87363 
87349 


873355 


$7321 
87306 
$7292 


"88117 
88103 
88089 
88075 
88062 
$8048] 
$8034 
88020 
88006 


87993 
4939 


| 


"37868 


87951 
87937 
87923 
8790 
87896 
8788 


b 


4886 
48888 
48913 
48938 
4896 
48989 
4901 
4904 
49065 


4909 


4911 
4914) 
4916 
49192 
49217 
4924 


37] 87264 


87854 
87840 
87826 
87812 


8779 


49318 


49268 
49293 
49344 


49369 
49394 


36945 


87784 
87770 
87756 
$7743 
87729 
$7715 


* 


49419 
49445 
49470 
49495 
49521 
49546 


87278 


87250 
87235 
87221 


87207042 


87193141 it 
$7178/40 
871643 


87150 
87136 


87121136 


87107 
87093 
87079 
$7064 
870 50 
87036 
87021 
87007 
86993 
86978 
86964 


86935 
86927 
$6gct 
86892 
86878 
86865 


87701 
87687 
87673 
87659] 
$7645 
87631 


49571 
49596 
49622 
49647 
49672 


49697] 


45114 
45140 
45166 
45192 
45218 


46664 
46690 
46716 
46742 
46767 
45793 


88445 
88431 
88417 
88404 
98390 
88377 


48201 
48226 
48252 
48277 
45303 
48328 


87617 
87603 
87589 
87575 
£7561 


87546} 4 


89943 
89930 
89918 
39905 


ne, F. cof, 


45269 
43295 
45321 


45347/ 


45373 


N. 


46819 
46844 
46370 
46896 


46921 


IN. fine. 


88363 
88349 
$3335 
88322 
_ $8308] 


48354 


48379 
28405 
484.30 
43456 
N. col. 


57532 
87518 


875044 


87490 


2.424997. 
J. ſine. 


49723 
49748 


6 


86840 
$5834 
$682c 
8680 5 


TABLE XXII. Of Natural Sines. 


— 


BY ET OBS W . ˙ E”" 33 34 
Few N: fine-\N. cof. N. fine. N. coſ. N. ſine. N. coſ. N. ſine. N. cof.[N. fine. N. cor] N. 
0 51504] 85717] 52992] 84805 54464 83867 55919 
11 51529] $5702] 53017] 84789 54488] 838510 55943 
! 2 51554] 35687] 53041] 84774] $4513] 83835] 55968 
3 51579] 35672] 53066] 84759| 54537] 83819 55992 
1 4 51604] $5657] 53091] 84743] 54561] 83804 56016 
5 51628] $5642] 53115] 84728| 54586| $3788] 56040 
© 6]. 501512 5| 51653] 85627] 53149]_$4712|_54610| $3772] 56064 
| 7 51678] 55612 83764 84697] 54635 83756 56088 
8 51703] 85597 53189] 8468 1 54659] $3740] 56112 
9 51728] $5582] 53214] 84666 54683] 83724 56136 
101 51752] 85567 53238] 84650 54708] 83708| 56160 
11 $1778] 85551] 53263] 846350 54732] $3692] 56184 
12 51803] 85536] 832880 84619 547 56 83526 56208 
13 51828 85521] 53312] 84604 54781] 83660 56232] 82697 
14 51852] 85 506 53337] $4538] SaSoſ $3645] 56256 
15 51877] $5491] 53361] 84573] 54829 $3629] 56280 
16 51902} $5476| 53336] 84557] 54854| $3613] 56305 
17 51927| $5461] 53411] $4542] 54878] 83597 56329 
j_18 $1952] $5446] 53435] $4526] 54902] 83581] 56353] 8: 
19 51977/85431 53460 £4511] 54927] 83565 56377 
20 52002] 854160 53434] $4495] 54951] 83549 56401 
21 520260 $5401] 53509! 84480] 54975] $3533] 56425 
22 52051] 85385 535340 84464 54999] $3517] 56449 
23 520760 85370 53558] 84443] 55024] 83501] 56473 
24} 30603 2101 85355| 53583] $4433] 55048] 33485] 56497 
| 25 521260 85340 53607] 84417] 55072] 83469 56521 
25 521521] 853250 53632] 84402] 55997] $3453] 56545 
27 52175] $5310] 53656] 843860 55121] 83437 56569 
28 522000 85294 536811 $4370] 55145] $3421] 56593 
| 29 52225] $5279] 53705| 84355] 55169] $3405] 566171 
30 522500 $5264] 53730 $3389|_56641 
37 $2275| 85249] 537 540 84324] 55218} 83373] 56665 
32 52299] 85234, 53779] 84308] 55242] 83356 56689 
| 33 52324, $5218] 53804 $4292] 552660 $3340! 56713 
| 34 | 52349] 85203] 53828 84277] 55291 83324] 56736 
5 | $2374] $5188] 53853] 84261! 55315] 83308 56760 
36 523900 $5173] 53877] $4245|_55339] 83292 56784 
j 37 52423] $5157] 53902] $4230] 55363] 83276 56808 
138 52448] 85742] 53926 84214] 55388] 83260 56832 
| 39 52473] $5127] 53951] 84198] 55412] 83244] 56856 
40 52498} 83112] 53975 $4182] 55436] $3228] 56880 
| 47 52522] 8 5096 54000| $4167] 55460| $3212] 56904 
42 52547] 85081] 54024] $4151] 55484] 83195] 56923 
25 $2572] 85066 54049] 841350 55509] 83179] 56952 
| 44 $2597] $5051] 54073] 84120] 55533] $3163] 56976 
45 52621] 85035] 54097] $4104] 55557] 83147] 57000 
46 52646] $5020| 54122] 84088] 55581] 831310 57024 
4% 51179} 8591114 52671] $5005| 541460 84072} 55605| B3115| 57047 
48 61204 $5596, 526960 $4989! 54171] 84057] 55630] 830980 57071 
i 49] 51220] 85881] 52720] 84974] 54195] $4041] 55654] 83082} 57095 
50 51254\ $5866] 52745] 849 59 5422c| $4025] 55678] 83066 57119 
| 57] 51279] 85351} $2770] 84943} 54244] $4009| 55702| 83050] 57143 
52} 51304] $533b| 52794] £4928| 54269 $3994] 55726] 83034 57167 
| 53] 51329] $5921] 52819] 84913] 54293] 83978] 55750] $3017] 57191 
j_54_$1354] 25206) 52544) $4897} 54317] $3962] $577 51 $3001] $7215 
| 55] $1379! 85792] 52869] 84882] 54342] 83946] 55799] 82985 57238 
| 560 51404' $5777] 52893] $4866| 54366] 83930] 55823] $2969] 57262 
| 57] $1429: $3762] 52918084851 54391] 839150 55847] 82953] 57286 
58] 51454, 85747 52943} 84836] 54415] 83899] 55871] $2936] 57310 
| 59] $1479} 85738 52967! $4820] 54440 e $2920) $7334] 31 
| N. N. coſ. N. ſiue. IN. coſ. IN. ſiuc. IN. coſ. IN. ſinc. N. coſ. N. line. N. col 
| | 5 8 FEY LE | _ 35 
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Taniz XXII. | Of Natural Sines, 


n 
N. ſine. N. coſ.] N. ſine. IN. col. 


1 
N. ſine.] N. col. M. 


A [SANS 


14 


52501 


57429 
57453 
57477 


57524 
57548 
$7572 
$7596 
57619 
57643 


57667 
57691 
57715 
57738 
57762 
[57786 


60181 
60205 
60228 
60251 
60274 
60298 
60321 


79864 
79846 
79829 
79811 
79793 
79776 
79758 


3 

89 
51622 
61635 
61658 
61681 
61704 


78801 
78783 
78765 
78747 
78729 
78711 
78693 


60483] 79635 
2] 60506 


60344 
60367 
60390 
60414 
60437 
60.460 


— — 


605 29 


605 530 79583 
605760 79565 
2287 


60599 


5 | 58189 


#5 | 58425 


8] 53496 


54] 53637 
5| $8661 


| 53708 
3158731 
8755 


57999 
58023 
58047 
58070 


53094 
58118 


$3141 
58165 


58212 
58236 
58260 
58283 
58307 
$8330 

$8354 


81310 
81293 


81259 
81242 
81225 
81208 


5945 


59482 


60622 
60645 
60668 
60691 
60714 
60738 


79741 
79723 
79706 
79688 
79671 
79653 


79618 
796 


79530 
79512 
79494 
79477 
79459 
79441 


78676 
78658 
75640 
78622 
78604 
78586 


62932 
62955 


77713 
77696159 


78568 
78550 
78532 
78514 
78496 


78478]. 


— 


7283069 


89403 
80386 


60761 
60784 
60807 
60830 
60853 
60876 


79424] 


79406 
79388 
79371 
79353 
79335 


81276 


58378 
58401 


58449 
$8472 


58519 
58543 
58567 
58599 
58614 


58684 


N. col. 


81191 
81157 


81123 
81106 
81089 
81072 
81055 


81038 


81021 


80987 
80970 


80953 
80936 


80919 


N. tine. 


81174 


81140 


5950t 
59529 


$0368 
80351 
80334 
80316 
80299 
80282 


60899 
6022 
60945 
60968 
60991 
61015 


79318 
bo ee 
79282 
79264 
79247 


— — 


79229] 62: 


5] 78176 


80264 
80247 
80230 
80212 
80195 


80178 


8100. 


61038 
61061 
61084 
61107 
61130 
61153 


79211 
79193 
79176 
79158 
79140 


61176 
61199 
61222 
61245 
61268 
61291 


79105 


79087 


79069 
79051 
79033 
29015 


— 


61314 


61337 
61360 
61383 


61406 
61429} 78 


N. 


61451 


61474} 73873 


61497 
61520 


61543 


col. 


78855 
78837 
78819 


N. fine. 


79122 


1— 


11 78134 


78460 
78442 


78424 
78405 
78387 


78351 
78333 
78315 
78297 
78279 
78261 


78243 
78225 
78206 
7818 


— — 


78152 


78007 
77988 
77970 


| 77952 


60] 77934 


77916| 64033 


77397 
77379 
77861 


77843 


98.2224 


63765 
781160 63787 
78098] 63810 
78079] 63832 
78061] 63354 
78043] 63877 
. 78025 


| 64078 


63383 
63406 
63428 
63451 
63473 


7747647 
77458046 
77439045 
7742144 
7740243 


77347 
77329 
77310 
7729237 
222258 
77255 
77236134 
77218 
77199 
77181 
77162 30 


64056 


64100 
64123 


64145] 


27806 
77788 
77769 
77751 
71733 


J. fine. 


——— 


64167 


N. col. 


64190 


76828 


77144129 
77125 
77107 
77088 
77070 
77051 

703323 
77014022 
76996021 
70977 
76959 
_ 76940 
70921 
76993 
76884 
76866 
76847 
70810 
70791 
76772] 9 
767 54 


76735 
76717 


— — — 


EEE 


76698 1 


76679) 4 


64212 


64234 
64256 


76661] 3 
766421 2 
76623] 1 
N. fine. INI. 


51? 


1 


* 


— 


TanLs XXII. Of Natural Sines. 


41 „ 
N. ſine. I. cot. ine. N. coſ. N. ſinc. N. cof. 
65606 75471 743140 68200] 73135 
65528] 75452 74295 6822] 73116 
65950] 75433 742760 68242] 73096 
65672] 75414 74256| 68264] 73076 
76539] 65994] 75395 74237| 68285} 73056 
311 65716] 75375 74217] 68306] 73036 
2] 65738] 75356 74198] 68327 73016 
76473] 65759] 75337 74178 68349] 72996| 69612] 7279257 
76455] 65781] 75318 74159] 68370] 72976 69633 5157252 
764300 65303] 75299 74139] 6839i| 729571 69654] 7175275 
7] 65825} 75280 74120] 68412| 72937 69675 7173259 
6398} 65847 75261 74109] 684330 72617] 69696| 71711/49 
76380 65869] 75241 74080] 684550 72397] 69717] 7109148 
63] 65891] 75222 74061; 68476} 72877} 69737] 7167177 
6342] 65913] 75293 74041] 68497 72857] 69758 7165040 
6323] 6593 75134 740 2 68518} 72837] 69779] 71630 
76304} 65956| 75165 74002) 68539] 72817] 69800 71610' 
762860 659780 75146 73983 68561] 72797] 69821 71590438 
71 6600c| 75126} 6: 73963 68582 72777] 69842 71569/42 
76245 66022] 75107 73944 68603] 72757] 69862 71 549/41 
76229 66044} 75088 73924] 68624] 72737] 69883] 7152040 
621c| 66066| 75069 73904 68645 72717] 69904] 71508 39 
76192) 66088 75050 73885 68666 72697] 69925 71488036 
3] 86109 75030 73865 68688] 72077] 69946| 71469; 
76154] 65130 75011 738460 68709] 72057] 69966 71447 
76135] 66153] 74992 73826 68730] 72637 69987 71427135 
76116} 66174 74973 738060 68751} 72617] 70008 7140734 
5097] 66197] 74953 73787, 68772] 72597|- 70029} 7138633 
607] 66219] 74934 73767 68793] 72577 70049] 713667 
16055) 66240] 74915 73747] 68814] 72557] 70070 71345| 
76041] $5262] 74896 737280 68835 72537] 700910 71325 
76022} 66284] 74876 580; 73708| 68857] 72517] 70112 713055 
hoo3] 66306| 74857 2 73688} 68878] 724971 70132 71284128 
75984] 66327] 74838 73669] 688gg{ 72477; 70153! 71264: 
75955} 66344] 74818 73649] 68920| 72457 70174! 71243 
75946] 65371] 74799 73629] 68941] 72437] 70195] 71223} 
7] 66393] 74780 73610] 68962] 72417] 70215 7120324 
75998! 6641] 747680 73590] 68983] 72397| 702300 71182123 
75889 65430] 7474! 73570] 69004| 72377} 70257] 71162 22] 
75870) 66458 74722 73551] 69025] 72357] 70277; 7114121 
75851} 66480 74703 73531 69046] 72337 702981 71121120 
75832] 66501] 74683 73311] 69067] 72317] 70319] 7110019 
75543! 66523 74664 73491] 69088 72297] 70339 710 
75794} 66545] 74944 73472} 69109] 72277] 70360| 71059 
75775] 66565| 74625 73452 69130 72257] 703810 71039 
757561 66588] 74600 73432] 691510 72236| 72401} 71019115 
-6738] 666 100 74535 73412] 69172] 722160 70422 7099801. 
75719] 666321 74567 73393] 69193} 72196 70443) 7097911 
42] 75599] 66553] 74548 73375] 69214. 72176} 79463] 7095711: 
75680} 66b75| 7452 73353] 09235] 72156] 70484] 70937 
756610 66697 74500 987 73333 692500 721360 70505 
75542] 65718} 74489 73314] 69277] 72116| 79525 
75623] $6740} 7.447 | 732 4} ©9293] 72095] 70546! 705 
75604! 656752) 74451 73274] 69319] 72075] 70567} 7 
1 75585] 66783] 74431] 68072 73254] 69340] 72055] 70537! 
75566] 66805) 74412 73234 69363] 72035| 79608 
75547] 66827} 74397 | 73215] 69382] 72015 70628 
755280 66848} 74375 73195 69403] 71995] 70649 
755059] 66870 74353 73175} 69424] 71974] 70670 
—2 65584) 75499] 668911 74334 73155] 69445] 71954] 79699 
41. N. cof. N. fine IN. coſ. N. ſinc. IJ. N. ſñ ne.] N. coſ. N. ſine. N. col. 
5 48? 2 460 45 


TaBpte XXIII. Proportional Logarithws, 


» F 


S501 oh. 7 ih 

F HE Si $ 0® 67/00 91y'lo® 8˙ 

| ge” 2.2553 1.9542] 1.7782 1.6532 554 1.4771] 1.4102] 1.3522 
- | 


| 40334] 2.2481 1.9506] 1.7757] 1.6514] 1.5548] 1.4759} 1.4091 1.3513 
| 3-7324] 2.24100 1.9470} 1.7733} 1.6496| 1.5534] 1.4747] 1.4081] 1.3504 
3.5563] 2.23410 1.9435 1.77100 1.6478] 1. 1.4735 1.4071] 1.3495 
3.4313] 2.2272] 1.9400 1.7686 1.47230 1.4060] 1.3486 

1.9365| 1.7662 1.47110 1.4050] 1.3477 
1.931] 1.7639 1.4699 1.4040] 1.3468 
1.9296| 1.7616 1.4687} 1. 40300 1.3459 
1.9262} 1.7592 1.4676} 1.4020] 1.3450 
1.9228 I.7570| 1. 1.4664] 1.4010] 1.3441 
' 1.9195] 1.7546 1.4652} 1.3999] 1.3432 
1.91611 1.7524 1.4640} 1.3989] 1.3423 
1.9128| 1.7501 1.4629} 1.3979] 1.3415 
1.90960 1.7478 1.4617] 1.3969] 1. 3406 
1. 9063 1.7456 1.4605 1.3959] 1.3397 
1.9031 1.7434 1.4594 1.3949] 1.3388 
1.8999 1.7411 1.4532] 1.3939] 1.3379 
1.8967 1.7389 ' 1.4571] 1.3929] 1.3370 
1.8935 1.7368 


- 
ä — 


ern ma 


1.4559 1.3919 1.3362 
eee. 20. 1. C290 1.4548] 1.3909] 1-3353 
2.7324] 2.1303] 1.88730 1.7324 1.4536] 1.3899 1.3344 
2.7112] 2.1249] 1.8842 1.7302 1.4525 1.3890 1.3336 
2.6910] 2.1196| 1.8811| 1.7281 1.4513] 1.38800 1.3327 
2.6717] 2.1143] 1.87810 1.7259 1.4502 1.3870] 1.3318 
2.65320 2.1091] 1.8751] 1.7238 1.4491} 1.3860] 1.3310 
2.6355] 2.1040] 1.87200 1.7216 1.4479] 1.3850] 1.3301 
2.6184] 2.0989] 1.8690] 1.7195 1.4468 1.3841] 1.3293 
2.6021] 2.0939] 1.8661 1.7175 1.4457] 1.3831] 1.3284 
2.5862] 2.0889] 1.8631 1.7153 1.4446] 1.3821] 1.3275 
_2.571 2.0840] 1.8602] 1.7133] 1. 1.5162 1.4435 1.3812] 1.3267 
2.5563] 2.0792] 1.8573 kan . 1. 5 140 1.4424] 1.3802] 1.3259 
2.5420] 2.0744] 1.8544] 1.7091 1.4412! 1.3792] 1.3250 


2.5283] 2.0696 1.8516| 1.7071 
2.5149] 2.0649 1.8487] 1.7050 
2.5019] 2.0603 1.8459] 1.7030 
2.4893] 2.0557] 1.84310 1.7010 
2.4771] 2.05120 1.8403] 1.6990 
2.4652 2.0466 1.8375 1.6969 
2.4536] 2.0422 1.8347 1.6949 
2.4424] 2.0378 1.8320] 1.6930 
2.4313] 2.03340 1.8293] 1.6910 
2.4206| 2.0291] 1.8266 1.6890 
2.4102| 2.0248] 1.8239] 1.6871 
2.3999 2.0006 1,8212| 1.6851 
2.3899 2.0164| 1.8186| 1.6832 
2.380 ] 2.0122 1.8159 1.6812 
2.3706 2.008 10 1.8133] 1.6793 
2.3613] 2.0040] 1.8 107 1.6774 
2.3522] 2.0000] 1. 808 10 1.6755 
2.3432] 1.99600 1.8055 1.67300 1.5725 
2.33 1.9920} 1.8030] 1.6717] 1.5710 
2.3259] 1.9881] 1.8004 1.6698] 1.5695 
2.3174] 1.9842] 1.7979] 1.6679 1.5680 
2.3991] 1.9803] 1.7954] 1.6660 1.5665 
2.3010] 1.9765 1.7929] 1.6642] 1.5651 
2.2930 1.9727] 1. 7904 1.6623] 1.5636 
2.2852] 1.9689] 1.7879] 1.6605] 1.5621 
2.2775 1.9052] 1.7855] 1.6587] 1.5607 1 1.4133] 1.3549 
2.2700} 1.9615 1.7830 7.6568, I.5592 1.4122 1.3540 
2.2626 1.9579] 1.7805 1.65 50 1.5577] 1.4783] 1.4112) 1.3531 


— —S cc oo. 


2.2553! 1.9542 1.7782 1.6532] 1.5563] 1.4771] 1.4192] 1.3522] 1.3010 
———_— hy / —— 


1.4401) 1.3783) 1.3241 
1.4399] 1-3773] 1-3233 
1.4379] 1.3763] 1.3224 
1.4368} 1.3754] 1.3216 
1.4357] 1.3745] 1.3208 
1.4346] 1.3735] 1.3199 
1.4335] 1-3725] 1.3191 
1.4325 1.37160 1.3183 
1.4313] 1.3706] 1.3174 
1.4303] 1.3697] 1.3166 
1.4292] 1.3688] 1.3158 
1.4281] 1.3678] 1.3149 
1.4270] 1.3669] 1.3141 
1.42600 1.3660] 1.3133 
1.4249] 1.30500 1.3124 
1.4238] 1.3641] 1.3116 
1.4228] 1.3632 1.3108 
1.4217] 1.3622 1.3099 
1.4206 1.3613] 1.3091 
1.41960 1. 3604 1.3083 
1.4185] 1.3595} 1.3075 
1.4175] 1.35S5| 1 
| 1.4165] 1.3570] 1 
1.4154] 13567] 1 
1.41431 1.3558 1.3042 

I 

I 

I 


ee — rn 4 —.-!ü wü —— * * 


— — 


— — 


* 


Taszz XXIII. Proportional Logarithms, '. 


LES NGO LETS LED UNDO RT. h 
is x9 | 0? 1 ebe . 
1.30100 1.2553] 1.2139} 1:1761] 1.1413] 1.109 10 1.0792] 1.0512} 1,0248 
4 11,2132] 1.1755} 1. 1408 1. 1086 1.0787} 2.0507 1.0244 
1.2125] 1.1749 1. 1402 1. 108 10 1.0782} 1.0502} 1. 0240 
1.2119] 1.1743] 1.1397 1.1076} 1.0777] 1.0498 1.0235 
1.2112] 1.1737] 4:1391] 1. 107 10 1.0772] 1. 0493 1.0231 
1. 2106 1.1731} 1.1385 1. 1055 1.0768 1.048 1.022) 
1.2099] 1. 1725 7.1380] 1. 1061 1.0763 1.0484 1.0223 
1. 2093] 1.1719} 1.1374] 1. 1055 1.0758 1.0480}. 1.0218 
1. 20860 1.1713] 1.1369 1. 10500 1.07 53 1.0475 1.0214 
1.2080 1.1707] 1.1363] 1. 1045 1.0749] 1.047 10 1,0210 
1.2073] 1. 17010 1.1358 1. 10400 10744] 1.04660 1.0206 
1. 2067 1.1693} 1.1352] 1. 1035 1.0739 1.0462 1.0201 
1.2061 1. 1347 1. 10300 1. 0734 1.84580 1.0197 
1. 2054 I. 1.1341} I. 1025 1.0729 1.0453] 1.0193 
1.20471. 1. 1336 1. 10200 1.0725 1. 0448 1.0189 
1. 2041 I. 1. 13310 1. 1015] 1.0020 1. 0444] 1.0183. 
1.2035] 1. 1. 1325 1. 1009 1.0715| 1. 0440 1.0180 
1. 20280 2. 1. 1319 1. 1004] 1.07 100 1.04350 1,0176 
a 1.20220 1. 1. 1314] 1.0999 1.0706} 1.04310 1.0172 
19 50 1.2417 1.2015] 1.1648) 1. 1309 1.0994] 1. 07 1 1:0426| 1.0108 
20 | 1.2852} 1.2419] 1.2009 1.1303] 1.0989 1.06960 1.0422] 1.0164 
21 | 1.2245} 1.2403] 1. 2003 1.1298 1.0984] 1.0692] 1:0418| 1.0160 
22 | 1.2837] 1.23960 1.1996 1. 1292] 1,0979 1.0687 1:0413] 1.0155 
23 1.2829 1.2389] 1.1990 1.1287] 1.0974 1.068 20 1.0408] 1.0151 
24 1.28210 1.23832] 1.1984 1.1282] 1.0969 1.0678 1. 0404 1.0147 
25 1.2814] 1-2375] 1.1977 1.1276] 1.0964| 1.0673} 1.0400] 1.9143 
26 1.28060 1.2368] 1.1971 I. 1271] 1.09 59 1.0668 1.0395] 1.0139 
27 | 21-2798] 1.2362] 1.1965 I. 12660 1.0954 1.0663| 1-0394| 1.0135 
28 | 1.2791} 1.2355| 1.1958 1. 1260 1.0949 1.0659 1.0386] 1.0130 
29 1.2783] 1.23480 1.1952] 1 1. 1255 1.9944] 1.0654} 1.0382} 1.0126 
30 | 1.2775] 1. 23400 1 7946 1.1584; 1. 1249 1.0939 1.0649 1.03780 1.0122 
31 | 1.2768] 1.2334] 1.1939; 1.1578] 1.1244} 1.0934] 1.06451 1.03731 1.0118 
32 | 1.2769] 1.2327] 1.1933] 1.1572] 1. 12380 1.0929] 1.0640} 1.0369 1.0114 
33 | 1-2753| 1. 23200 1.1927]-1.1566| 1. 12330 1.0924 1.0635] 1.0355j 1.0110 
34 | 1-2745] 1-2313| 1.19200 1. 15600 1. 12280 1.09 19 1.0631} 1.0360] 1.0106 
35 1.2737] 1.2306}. 1. 1914 1.1555) 1.1222] 1.0914] 1.0626 1.0356! 1.0102 
36 | 1.2730] I. 23000 1. 1908] 1.1549] 1.1217] 1.6909] 1.0621] 1.0352! 1.0098 
37 1.27224 1.2293 1.1902] 1.1543 1.1212 1.0904] 1.0617] 1.0347 1.0993 
38 1.2715 1.2286 1. 189 5] 1.1535) 1. 12060 1.0899 1.06120 1.0343! 1.0089 
39 1.270% 1.2279 1.1889 1.1532] 1. 12010 1.0894 1.0608] 1.9339 1.0585 
49 | 17-2700} 1. 22720 1. 1883 1. 15200 1.1196] 1.0889 1.0603| 1.0334! 1.c081 
41 | 1.2692] 1.2265 1. 1877 1.1520} 1.1191] 1.0884] 1.939%] 1.0330; 1.0077 
2 | 1.2685] 1-2259] 1.1871] 1.1515} 1.1186} 1.0880} 1.059.;| 1.0326! 1.0073 
43 1.2677] 1.2252 1. 1864 1.1509] 1. 11800 1.087 5 1.0589 1.0321! 1.0069 
44 1.26700 1. 2245 1. 18580 1.1503] 1. 11750 1.08700 1.0583} 1.0317 1.0065 
45 1.2663] 1.22390 1.1852] 1.1498] 1.1170} 1.0865 1.05800 1.03 13 1. C001 
46 | 1.26557 1.2232] 1.1846 1.1492] 1. 1164 1.08600 1.057 5 1.03080 1.0057 
47 | 1.2645; 1. 2225 1.1840; 1.1486] 1. 1159 1.0855 1.05710 1. 0304 1.0053 
48 | 1.2640; 1.2213] 1. 1834 1.1481] 1.1154} 1.0850} 1.0566 1. 0300 1.0049 
49 [1.26330 1. 2212/1. 18280 1.1475] 1-1148| 1.0845 1.0561| 1.9295! 1.0044 
50 1.2626| 1.2293] 1.1822] 1. 1469 1.1143] 1.0840 1.05 57 1.0291} 1.0040- 
51 } 1.2618] f.219*] 1. 18160 1.1464] 1.1138, 1.0835 1.0552} 1.0287]. 1.0936 
52 | 1.2611] 1.2192} 1. 1809] 1. 14580 1.1133]-1.0830| 1.9548] 1.02820 1.0032 | 
53 1.2603} 1.2185] 1.1893i 1.14524 1.1128] 1.0826 1.0543 1.0278 1.0028 
54 | 1.2599! 1.2178 1.1797] 1.1447] 1.1123] 1.08210 1.0539] 1.0274 1.0024 
5 5 1.2589 1.2172] 1.1791} 1.1441] 1.1117} 1.08 160 1.05 34 1.0269 1.0020 
56 | 1.2582] 1.2165 1785 19435] 1. 11120 1.08 110 1.0529] 1.0265 10016 
57 1.2574 1.215% 1.1779 1.1430] 1. 1107 1.0806 1.0525 1.0261 1.0012 
58 1.2567] 1.2152J 1. 17730 1.1424] 1.1102 1.0801 1.0525 1.0257] 1.0908 
59 1.2560] 1.2145] 1.1767] 1.1419] 1. 10960 1.0796 1.05 160 1.0252 1.0004 
" 60 | 1.2553] 1.2130! 1.1761 1.14131 1.1091} 1.0792) 1.0512] 1.0248) 1.9990 


— — 


1 


o nr eee eee eee , CG ² ˙ — é 


Ta BLE X 


Proportional Logarithms. 


XIII. 
N 


— h 7 h 1 0 - h I A "ay 7 7 Nn a *? h . 
8. In ; 
0 18 08 19 oi 20 0? 21 0 220 23 o 24˙ 00 25" 9 26˙09 27* 0? 28 0? 29* 
| © | 0000] 9765 8935] 8751 | $239 7929 
1 | 9996| 9761 8932] 8748 8236 7926 
2 | 9992] 9757 8929] $745 8234 7924 
3 8926| 8742 8231 7921 
4 8923] 8739 $228 7919 
; 8920| 8736 8225 7916 
6 8917] 8733 8223 7914 
7 8913] 8730 8220 7911 
g 8910] 8727 8217 7909 
9 8907 8724 8215 79064 
10 8904} 8721 8212 7 
11 8901] 8718 8372] $209 
12 | 8898] $71 $207 
13 6 88950 871 82 
14 88910 8709 8202 
15 8888] 8706 $199 
16 $885] 8703 8358 8196 
7 88824 8700 8356] $194 
18 8879] 8697 8353] $191 
19 8376] 8694 8188 
20 8873} 8691 8186 
= | 8870] $688 8345] 8183 
22 8867] 8685 8180 
23 $864] 8682 8178 
24 8861] 8679 8337] 8175 
25 8857] 8676 8 8172] $017 
26 | 8854] 8673 83310 $170] $01 
27 8851] 8670 8328] $167] 8012 
28 8848} 8667 83260 $164] 8009 
29 9034 354 866 8323] $162] $007 
30 384 $661 $320] 81500 $00 
J1 | $839] 8658 8317] 8157] 8002 
32 9024| 8836] 8655 8315 8154] 7999 
33 8833] 8652 12 $152] 7997 
| 34 9018| 8830] 8649 8309) 8149 759 
| 35 go15] 8827] 8646 8306| 81460 7991 
ö 36 90120 8824 8643 8304 8144 7989 
; 37 go08| 8820| 8640 $301; 8141| 7886 
T 38 go05|] 8817] 8637 82980 81380 7984 
z 399846 9619 9404 90021 8814 8635 8296081360 7981 
3 40 | 9842} 9615 9400 8999] 8811] 8632 3] 8133] 7979 
9 419838 — 9396 8995] 8808] 8629 8290 $130] 7976 
3 42 | 9834] 9608] 9393 8992] 8805] 8626 8288] 81280 7974 
1 43 | 9830] 9604] 9389 8989 8802] 8623 8285 $125] 7971 
7 449826 9601 9386 89860 8799 8620 8282] 8122 7969 
3 | 45 98231 9597] 9383 8983] 8796 8617 8279 81200 7966} 7818 
9 46 | 9819] 9593] 9379 8980 8793] 8614 8277 $117] 7964] 7815 
65 47 | 9815] 9590 9375 8976] 8790] 8611 8274 $115] 7961] 7813 |! 
1 48 | 9811] 9586] 9372 3] 8787] 8608 8271] 8112] 7959] 7811 | 
7 -49 9807] 9582] 9368 8970] 8784] 8605 8268 $109! 7956} 7808 } 
3 50 9803] 9579 9365 $967] 8781] 8602 8266} $107] 7954} 7805 
9 | 51 | g80c] 9575 9352 8964] 8778] 8599 $263] 8104! 7951| 7993 
+ $2 | 9796] 9571] 9358 8960] 8775] 8596 8260] $102] 7949} 7801 
10. $3 | 9792] 9568 9355 7] 8772] 8593 8258| 8099} 7946] 7798 
6 | 54 97880 9564 9351 8954] 8769 $591 8255 5097] 7944} 7796 
52 55 | 9784] 9569! 9348 8951] 8766] $588 8252 8094] 7941] 7793 
26 56 9789957 9344 8948] 8763, 8385 $250] 30911 7939] 7791 
2 57 | 9777] 9553] 9341 5| 8760| 8582 8247 508g 7930 7789 
20 58 | 9773] 9549] 9337 8942] 8757] 8579 82.44 Lese 7934) 7786 
16 59 | 9769} 9546| 9334 8938] 8754] $576 — 8242 8808479317284 
7 p ot t "ie, X On | 
he 297651 9542 9331 8935" 8751] 8573) 8403" 8239" bob1l 7920) 7582 


_ 


Tast xxIII. Proportional Logarithms, 


S""" Tk: * th: *jh  * Ii tht hr” (hl 1h * th: * th. * of 
S. 21 0 0 
pb zo WF 3210? 330? 3410? 35˙0 O0 4, 37 4 | 

| © 7782 7639] 7501 7368] 7238] 7112] 6990] 6871] 6755]. 

f 1 | 7779] 7637] 7499} 7365 72360 7110] 6988} 6869 

| 2 | 7776| 7634 7496|-7363| 7234] 7108| 6986 6867 

| 3 | 7774} 7632] 7494} 7361] 7232] 7106] 6984] 6865 

| 4 | 7772] 7639] 7492 7359 7229] 7104| 6982} 6863 

| 5 [7769 7490] 7356 7227 7104 — 6861 

5 6 7767 7488| 7354] 7225] 7100 6978] 6859 

«2: | 7485 7352] 7223] 7097] 6976| 6857 

8 7483 7350 72210 7095 6974] 6855 

2 7481] 7348] 7219] 7093] 6972} 6853 

| 10 7478] 7345} 7216| 7091 60 6851 

11 74760 7343] 7274 7089 6849 

112 7474 7341] 72120 7087 6847 
13 7472 7339] 7210] 7085 6845 

| 14 7469] 7337] 7208] 7083 6843 
Is 7467] 7335| 7206 70810 6841 
16 7465 73320 7204 7079 6839 
17 7463 7330| 7202| 7077) 6837 
18 7461] 73280 72000 7075 6836 

19 7458] 73260 7197 7073 6834 

207733 7592 7456] 73247195] 7071 6832 

} 21 | 7731] 75900 7454 73220 7193/7069 6830 

227729 75880 74532] 7319] 7191] 7067 6828 

| 23 | 7726] 75860 7449 7317] 7189) 7065 6826 

47724/75830 7447] 731807187 7063 6824 

25 | 7721] 7581 74450 73130 7185 7061 6 6822 

| 26 | 7719] 7579] 7443] 7311] 7183} 7059 6820 

| 27 | 7717] 7577] 7441] 7309 71810 7057 6818 

| 28 7574] 7438| 7306| 7179} 7054] 6934] 6816 

| 29 7572 7436 7304| 7177] 7052] 6932] 6814 

30 75700 1434] 73020 7175) 7050] 6930| 6812 
31 | 7567] 7431] 7300 7172] 7048 6928] 6810 

| 32 7565 7429] 72980 7170 7046] 6926] 6808 

} 33 7563] 7427] 7296| 7168| 7044 6924] 6807 
34 7560 7425] 7293] 7166 7042] 6922] 6805 
35 7558] 7423] 7291] 7164 7040 69 20] 6803 
36 7556] 7421] 7289 7162] 70380 6918] 6801 | 
37 7553 7418] 7287 7160 7036 6916| 6799 

38 7551] 74160 7285] 7158] 70340 6914} 6797 | 
39. 7549] 7414/72830 7156| 7032] 6912] 6795 
40 7546| 7411] 7281] 7153] 7030| 6g10] 6793 
41 | 7544 7409} 72780 7151] 7028| 6908] 6791 | 
4.2 | 7542] 7407] 7276] 7149] 7026| 6906 6789 
3 9) 7540] 7405 7274 7147] 7024] 6904] 6787 | 
44 | 7537] 7403] 7272] 7145] 7022] 6902] 6785 | 
45 7535] 7401] 7270| 7143] 7020! 6900] 6784 | 
46 75331 7398} 72680 7141] 7018 . 6782 
47 7531] 73960 7266 7139] 7016 6890 6780 ; 
48 7528] 7394 7264 7137] 7914] 6894] 6778 
49 | 7665] 7526| 7392} 7261] 7135] 7012] 6892 6776 il 

| 50 | 7662] 7524] 73891 7259] 7133] 7010] 6890] 6774 

* 76600 7522] 7387 7257] 7131] 7008] 6888] 6772 J 

\ 52 | 7658] 7519] 7385} 7255 7128] 7006| 6886 6770 9 

| 53 | 7655) 757 7383] 7253] 71260 7004] 6884, 6768 

\ 54+ | 7653} 7515| 7381} 7251] 7124 7002] 6832] 6766 | 

55 | 7651] 7512 77 7248| 7122] 7000| 6880} 6764 | 

| 56 | 7643] 7510] 73760 7246; 7129] 6998] 6878] 6762 

| 57 | 7646; 7508! 7374/7244 7118] 6996 6877] 6761 | 

587644 7500 7372 7242 71160 6994} 6875) 6759 | 

59 | 7641] 7503] 7370| 7240| 7114] 6992] 6873] 675 i 

4 bo | 763g 7591] 73681 7238 7112 6990 6871 6755 . 


AE XXIII. Proportional 1 2 
__Tazts — e ogarithms, 


k fn n fn Tn a *|h 'n 


o 
00 4 oe Ar 46 47102 484g go 51'] 
5320 6218 61180 60210 5925] 5832] 5740 5651 5563] 5477 
{ 1 | 6318] 6216] 6116) 6919] 5923] 5830 5739] 5649} 55611 5475 
2 | 6317] 6214} 6115} 6017} 5922} 5828] 5737 5648 5560, 54740 
3 | 6315| 6213] 6113] 6016 5920 35] 554} $559; 5473 
4 | 6313] 6211] 6111] 6014] $919] 5825} 5734] 5545 $$57) $471 
5 | 6311] 620g] 611d 6912] 5917 33] 5543] $556, $470 
6 6310] 6208] 6108] 6011] 5916 5642 5534 5469 
7 | 6398] 6206 6106] 6009] 5914 5730 5840] 5553 5467 
$ | 6396] 6204} 6105] 6008] 5912 $728] 5639] 5551] 5465 
9 | 6395] 6293] 6103] 6006] 5911 _5637|_5550 5464] 538c 
10 | 6303] 6201] 6102] 6904] 599g 5630 5548 $463] 5375 
11 | 6321] 6199] 610c| 6003] 5908 5634| 5547] 5461 
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Of Logarithmic Sines, Tangents, and Secants, to every Point and 
Quarter Point of the Compaſs. 


| Pojnts| Sines. | Co- ſines. Tangent. To dang. Sccam. To Iccantf PO, 
| | o ooo 10.00000| 0.00000| Infinite. 10.00000]| Infinite. | 8 
0 4 8.59070 9.99947 8.691111. 308610. 000; 21 1. 30921 72 
o + [8.99130] 9.99790[8.99340[11.00660[10.00210|11.00870| 74 
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| a 9. 2902 4 9.991579. 2986610. 70134 10. of 4g. 10. 0976 7 ; 
1 2 [9.38557 9.89638 9.3 $78110.00122 10.0132 1010.614430 b 2 
1 + 9.46282 9.98088] 9.48 9410.5 1806.10. 019 12.10. 33718 6 + | 
4 9.52742 9.97385. 9.55365 10. 4463510. 026 16f10. 47288 6 } | 
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— | ra -- - — * 
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_ — — | —— — . | \ 
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123 — — — 
| | Logarithms of Numbers. k 
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— 2 | 0.30303 | 22 | 1.34242 | 42 | 1.62325 | 62 | 1.79239 | 82 | 1.91381 
1 3 | 0.47712 | 23 | 1.36173 | 43 | 1.63347 | 63 | 1.79934 | 83 | 1.91908 | 
5 | 4 | 0.60206 | 24 | 1.38021 | 44 | 1.64345 | 64 | 1.80618 | 84 | 1.92428 
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Ol 19} 1.29875 | 39 | 1.59106 | 59 | 1.77085 | 79 | 1.89763 | 99 | 1.99564 | 
ol | | 20 | 1.30103 40 | 1.60206 | 60 | 1.77815 | 80 | 1.90309 ' 1 2.00000 | 
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Log. 20412 
5 | 4 5 6 | 7 
160 | 20412] 20439] 20466| 20493] 285200 205480 20575; 20602] 20629 
161 | 20683] 20710] 20737] 20763] 20790 20817] 20844] 208710 20898 
162 | 20951] 209783] 2100 21032] 21059] 21085| 21112] 21139] 21165 
163 21219 21245} 21272] 21299] 21325] 21352 21378 21495} 21431 
164 | 21484] 21511] 21537] 21564] 21590] 21617] 21643] a166g] 21696 
16; | 21748]. 21775] 21801] 21827] 21854} 21889} 219060 21932] 21958 
166 | 22011] 22037] 22063] 22089] 22115] 221410 22167} 22194] 22220 
167 | 22272] 22298] 22324| 22350] 22376] 22401] 22427] 22453 22479 
168 | 22531] 22557] 22583] 22608] 22634] 226600 22686] 22712} 22737 
169 | 22789} 22814] 22840] 22866} 22891 22917] 22943] 2296L| 22994 
170 | 23045 23070] 23096{ 23121] 23147} 23172} 23198] 23223] 23249 
171 | 23300 23325} 23350| 23376] 23401] 234260 23452} 23477] 23502 
172 | 23553] 23578] 23603] 23629] 23654 23679] 23704| 23729] 23754 
173 | 23805| 23830] 238 55 23850] 23905] 23930 23955] 2398c| 24005 
174 | 24055 24080] 24105] 24130] 24155] 24180; 24204 24229} 24254 
175 | 24304| 24329} 243530 24378] 24403] 244280 24452| 24477] 24502 
176 | 24551] 24375] 24601] 24625} 24650] 24674, 34699] 24724] 24748 
177 | 24797] 24522} 248460 2487 10 24895] 24920| 24944 24969 24993 
178 |. 25042} 25066| 250g1| 25115] 25139] 25164) 25188] 25212} 25237 
17g | 25285] 25310] 25334 25353] 25382] 25406, 25431] 25455] 25479] 2 
1180 25527 25551] 25575} 25600 25624/25648 25672] 25696] 25720 
181 25768] 25792] 258160 25840] 25864 258880 25912] 25935} 25959 
182 | 26007] 26031] 26055 26079] 26192 26126 201500 26774 26198 
183 26245 26269 26293 263160 26340] 26364 26387] 26411} 26435 
184 | 26482 26505] 26529 26553] 26576] 26600 26623] 26647] 26670 
18; | 26717] 26741] 26764 26788} 26811] 26834] 268580 26881] 26905 
186 | 26951} 26975| 26998] 27021] 27045] 27068] 270910 27114} 27138 
187 | 27184] 27207] 272310 27254] 27277| 273000 27323| 27346} 2737 
188 | 27416| 27439 27462} 27485] 27508] 27531] 27554] 27577] 27600 
189 | 27646] 27669] 27692] 27715] 27738] 27761] 27784 27807] 27830 
190 | 27875] 27898] 27921 27944 7967] 27989} 28012 28035] 28058 
191 | 28103] 28126} 28149] 28171} 28194 28217] 282400 28262] 28285 
192 | 28330! 28353] 25375] 28398] 28421 28443 284660 284880 28511 
193 | 28556] 28578] 28601 | 28669 28691] 28713] 28735 
194 | 28780| 28803| 28825 28847] 23870| 28892] 28914; 28937; 28959 
195 | 29003] 290260 29048] 29070] 29092] 29115] 29137} 29159, 29181 
196 | 29226] 292480 29270] 29292| 29314] 29336| 29358] 293800 29403 
197 29447 29469] 29491] 29513] 29535| 29557] 29579] 29001 
198 | 29667] 29688] 29710| 29732! 29754 29776| 29798] 298200 29842 
199 | 29885; 29997] 29929] 29951] 2997329994 30916| 30038 zoo 
20030103] 30125 30146 30168] 30190] 302110 30233] 30255 30276 
21 | 30320] 39341] 30363} 30384 30406 30428] 30449] 3047 / 30492 
202 | 30535] 39557] 39578] 39600] 306210 30643] 30664 2 30707 
| 23 | 39750] 39771] 379 30814 30835} 30856 30878] 30899 
204 | 30963] 30984] 310060 31027] 31048] 31069 310921] 31112] 31133 
205 | 31175] 31197] 312180 31239] 312600 31281] 31302] 31323 
206 | 31387] 31408] 31429] 31459| 31471] 31492 31513] 31534 
207 | 31597] 31618] 31639] 31660| 31681] 31702] 31723] 31744 
208 | 31806] 31827] 31848| 31869! 31890| 31911] 319311 31952] 31973 
299 | 32015 32035 32056| 32977 32098 32115 32139 3210 32181 
0 | 32222] 32243] 322630 32284| 32305| 32325] 32346| 32366, 32387 
wy 32428| 32449] 32469] 32490| 32510| 325310 32552} 32572 32593 
wx 32634] 32654/32675 32695! 327150 32736] 32756 32777} 32797] : 
7 328380 32858] 32879| 32899] 32919| 32949] 32960| 32980| 33001} 3302 
4 | 33041 330962] 33082] 33102) 33122] 33143] 33163| 33183! 33203; 33224 
1 33244 33264/33284 33304 33325] 33345 33365 333850 53495| 33425 
1 | 33445] 33465 33486 33506 33526 33546] 33566| 33556} 33606] 33626 
336460 33666 33686 33706| 33726] 33746] 33766| 33786| 33806] 33826 
218338460 33866] 33885] 33905| 339250 33945! 33965] 33985] 34005] 34025 
34044 


34242. 
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[_35984 


36361 
36549 


37840 


34242 
34439 
34635 
34830 
35025 
35218 
35411 
35693 
35793 


36173 


36736 
3692 

37107 
37291 
37475 
37658 
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34262 
34459 
34655 
3485 

35044 
35238 
35430 
35622 
35813 
36003 
36192 
36380 
36568 
35754 


36940 
37¹25 


37310 
37493 
37676 


37858 


| 49654 


l 


_39620 
39794 


38021 
3820 

38382 
38561 
38739 
38917 
39994 
39270 
39445 


39967 
40140 


0312 
55285 
40824 
9993 
41162 
41330 


41497 
41664 
41830 
41996 
42160 
42325 
42488] 
42651 


4 42813 


44248 


44404 
44560 
0 


3803 
3822 
3839 
3857 
38757 
38934 
39111 
39287 
39463 


39637] 3965 


39811 
39985 
40157 


49329] 
49500 
4067 1] 


40841 
41010 


41179] 
3 INS 


41514 
41681 
41847 
42012 
42177 
4234! 
42504 
42667 
42830 


44707 
44264 
44420 


hn 


44122 
44279 
44430 


328737894 
380750 
38256 
38435] 
386140 


37346 
37530 
37712 


38792 
38970 


39146 
39322 


39498 


393 
39515 


_39672] 39690 


39707| 39 
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. 


39846 39863 
22 

40192 

40364 


40037 
40209 
40381 
40552 


. 49722 


40892 
41061 
41229 


41397 


41564 
41731 


418960 
5 42062 
42226 


42390 
42553 
42710 
42878 


43201 
43361 


43521 
43680 


4383% 


43996 
44154 
44311 
44467 
44623 


39881 
40054 


40226 
40398 
40569 
40739 
40909 
41078 
41246 
41414 
41581 
4174) 


436g6 
4385 


40243 


404150 


40586 
40756 
49926 


41095]. 
41263] 


41430 
41597 
41764 
41929 


42095 


42259 


42423 


42556 
42779 


42911] 


43972 


43233 


43712 
43870 
44028 
44185 
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43249 
43409 
43569 
43737 
43386 
44944 
44201 
44358 


7] 42943 
43088} 43104 


40100 40123 


40278] 40295 


43265 


43425 

43584 
43743 
43902 
44059 
44217 
44373 


44685 
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| 
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4328 
43441} 
43600) 
43759} 

43917 
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44232 

44389 


44529 44545 


4470 
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— 
53148. 
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447 31 
44886 
450 

45194 
45347 
45500 
45652] 
45303 
45954 
46105 


46255 
46404 
46553 
46702 
46850 
46997 
47144 
472.90 
47436 
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44778 
44932 
45086 


43240 


$51] 51865 
51996 
52127 


49982 


51468 


52776 


47727 
47371 
48015 
43159 
48302 
48444 
48586 
48728 
48869 
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49150 
49299 
49429 
49568 
49707 
49845 


50120 
50256 
59393 


$0529 
50664 
$0799 
50934 
51068 
51202 
$1335 


51601 


32 51746 


$2257 
52388 
52517 
$254” 


52905 


EOS 
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44793 
44948 
45102 
45255 
45498 
45561 
45712 
45864 
4601; 
46165 


46315 


464644 
46613 


46761 
46909 
47056 
47202 
47349 
47494 


47640 


47784 
47929 
48073 
48216 
48359 
48501 
48643 
48785 
48926 


40066 40 


49206 
49346 
49485 
4962 

49762 
49999 
50037 


50174 


50311 


33 58447“ 


44809 
44963 
45117 
45271 


50583 
50718 
50853 
50987 
51121 
51255 


44824! 4480 4 
44979 44994! 4 


45591 
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52960 
53997 
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5 


7 


45133 
45286 


45439 


45743 
45894 
4045 
45195 
46345 
46494 
46642 
46799 
46938 
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45148 
45301 
45454 
45506 
45758 
45909 
46560 
46210 


46359 
46 509 
49957) 
46805 
46953 


47100 
47246 
47392 


47535, 
47683 
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43259 
43401| 
48544 
43686' 
48827 
48968 


49108 


51943 


52061] 52975 
52192] 52295 
52323) 52336 
52453] 52466 
52582] 52595 
$2711] 52724 
528400 52853 


52982 
53110 


| $2349 


49248 
49388 
49527 
49665 
49803 
49941 
50079 

50215 
$0352 
52488 
55623 
59759 
50893 
$1923, 
$1162 
$1295 
51428 
51561 
51693 
51825 


$1857) 
52088 
52218 


52470 
52608 
52737 
52866 
52994 


$3122 


- 
44355] 

45010 

45163 
45317 
45469 
45621 
45773 
45924 
4607 5 


45225] 


4637 
40523 
4667 2 
4532 
46957 
47114] 
47261 
4749” 
47553 
47698 


48416 
43358 
48700 


| 438841 


43982] 
49122] 


49262 
49492 
49541 
49679 
49817 
49955 
50092 
50229 
50365 
5252} 
50637 
50772 
50907 
5 1041 


51970 
$2101 
$2231] 
$2362 
52492 
52621 
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No. 


. 


| 340 
341 
342 
343 
344 
345 
340 
347 
348 
_349 


— — —˙—— me eg 
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53275 
53493 
$3529 
53656 
53782 
53908 
54033 
54158 


54283 


54407 


54531 


54654 
54777 


54900] 


$5023 
55145 
55267 


| 55358 
9 | 55509 


55630] 


55751 
55871 
55991 
56110 
56229 


| 56348 
56467 


56585 
56703 


56820 
56937 
57054 
57171 


57287 


57403 
57519 


57634 


$7749 


57864|_57875]_s 


57978 
58o92 


58206 
58320 
53433 
58546 
59659 
58771 
58883 


+ 58995 S: 


59106 


592180 
59329] - 
59439 5 


59550 


59660 5 


59770 
59879 
59938 


| 90097 


1 
53288 
53415 
5354 
53668 
5379 
$3920, 
54045 
54170 
54295} 


54419| 


$4543 


546670 


54790 
54913 
55035 
55157 
55279 
$5400 


$552 


55642 


55763 
55883 
56003 


59999 


01759028 


533¹4 


| 56502 
56620 
| 56738 


| 57439 


57754 
2898 


53186 


53441 
$3507] 
535940 
53820 
53945 
54070 
54195 
$4320 


54444 
54568 
54691 
54814 
54937 
55060 
55182 
55303 
55425 
55546 
55666 
55787 


55907 
56027 


56146 
56265 
56384 


56855 
56972 
57089 
$7206 


$7322 


$7553 
57669 


58013 
58127 
58240 
58354 
58467 
58580 
58692 
58805 
58917 


$4332 


525 


59802 


59912 
60021 


59140 


59362 
$9472 
59583 
59693 


60130 


59483 


EN 


53453 
53580 
53706 
53832 
53958 
54083 
54208 


54456 


545800 


54704 
54827 
54949 
$5072 
$5194 
55315 
55437 
35558 
55678 
$5799 
55919 
56038 
56158 
56277 
56396 
56514 
56632 
$6750 
56867 
56984 


5710 


57217 
57334 
57448 
57565 
57680 
57795 


57910 


58024 
58138 
58252 
58365 
58478 
58591 
58704 
58816 
58928 


59949] 5 


59151 
39268] 


59373 


59594 


59504 


59813 
59923 
60032 
60141 


54345 


$3212 
53339 
53466 
53593 
53719 
53845 
53970 
54095 
54220 


544069 
54593 
54716 
54839 
54962 
55084 
55206 
55328 
55449 
55570 
55691 
55811 


55931 
56050 


O 


3 


$4357 


$6773 


| 5316) 


$3224 
$3352 
53479 


53605 


53732 
53857 
53983 
54108 
54233 


54481 
54605 


54728 
548 51 


54974 


55096 
| $5218 
55340} 
55461 


$5793 
55823 
55943 
56062 
56182 
56303 


7] 56415} 


56538 
56656 


56891 
57008 
$7124 
5724 
57357 
$747: 
57581 


ni 


57818 


521037935085 


5804 


58274 
5838+ 
58501 
58614 


58726 


| $8838 
58950 


59062 
| 59173 


59284 


59395 
59506 


59616 


53995 
54120 
54245 


54494 
54617 
54741 
54864 
54986 
55108 
55230 
55352 
55473 


55715 
55835 
55955 
56074 
56194 
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55594 


57031 
57148 
57264 
57380 
57496 
57611 
57726 
$7841 


57950. 
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55011} 
$3133 
55255 
$5376 
55407 


55618 


$5739 
55839 
$597 
56098 
56217 
56336 
56455 
$6573] 
56691 
56 808 
36026 
$7045] 
57159 
$7276) 
5739 
$7507 
$7623 
$7738 
57852 
57967! 


58070 
58184 
58297 
58410 
58524 
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58749 
58861 


58973 
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59195 
59306 


$9417 
59528 


58081! 
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60206 


66 
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6203 


4 


62138 
62242] 62252 


62149 


7 62778 


60249 
60358 


60788 
60895 
61002 


61109 


61215 
51321 


61532 
61637 
61742 
61847 
61951 
6205 5 
62159 
62263 


| 62366 


62675 


62880 
62982 
63083 
63185 
63286 


4 63488 
63689 


64286 


63387 
63589 


63789 
63889 
63988 
64088 
64187 


64582 
| 64680 
| 64777 
64875 
6497 24 


64385 
64453 


65070 
65167 
65263 


60466 ( 


60574 
60681 


614260 


60260 


62685 
62788 
62890 
62992 
63094 
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63498 
63599 
63699 


63799 
03599 
63998 
64098 
9937 
64296 


65341 
65437 


65533 
65629 


65360| 


65456 
65552 
65648 
65744 
65839 
65935 
66030 
66124 


66219] 66 
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60271 
60379 
60487 


60595 
60703 


731 62294 
62377] 
62469 62480 
62572] 62583 


| 61563 


60284] 
60390 
60498 
60606 
60713 
60821 
60927 
61034 
61140 
61247 
61352 
61458 


61669 


61773 
61878 


60293 


60509 
60617 
60724 
60831 
60938 
61045 
61151 
61257 
61363 
61469 


61574] 


61679 
61784 
61888 
61995 
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62086 
62190 


62397 
62500 
62603 
62706 
62808 


23390] 63317 


6420 
64306 


65703 
65858 65868 
65954 65963 
66049 66058 
66143] 66153 
66238] 66247 


62097 
62201 


62304 


62511 
62613 
62716 
62818 


62910 
63012 
63114 
63215 


63417 


62921 
63022 


63124 
63225 


63428 


63518 
636:9 
63719 
63819 
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WO 


65772 
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| 64227 
64326 


63528 
63629 
63729 
63829 
63929 
64028 
64128 


64424 
64523 
64621 
64719 
648 16 
| 64914 
65011 
65108 
65205 
655302 


65398 
65495 
65591 
65686 
65782 
65877 
| 65973 

66068 
66162 


66257 


69401]. 
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$3327] 63 
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5200. 
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by | 67117 


O 


66370 
66464 
66558 
66652 
66745 
66539 
66932 
67025 


67210 
67302 
67394 
67486 
67578 


67669 


67761 
67852 
67943 
68034 
66124 
68215 
68305 
05395 


— 
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6276 


my 
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66474 
66507 
66661 
66755 66764 
668.48 
609.41 
67034 
67127, 
67219 
67311 
67403 


67495 
67587 
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7 1600 
71684 
71767 
71850 
71933 
72010 
72099 
72181 
72263 
72346 
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4 


71617 
71700 
71784 
71867 
71950 
72032 
72115 
72198 
72280 


72362 


39 | 73159 


72428 
72509 
72591 
72673 
72754 
72835 
72916 
72997 
73078 


12444 
72526 
72607 
72689 
72770 
72852 
72933 
73014 
73094 


73175 3 
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26268 


73239 
73320 
7 3490 
73480 
73560 
73640 


73719 
73799 
73878 


74936 
74115 
74194 
74273 
74351 
74429 
74507 
74586 
74603 


74819 
74896 
74974 
75051 
75128 
75205 
75282 
75358 
75435 


75587 
75664 
75749 
75815 
75891 
75967 
76042 
76118 
76193 


| 74749 


O 


1 — 


7404 

74123 
74202 
74280 


74359 
74437 
74515 
74593 
74071 


74527 
74904 
74981 


75059 


75136 
75213 
75289 
75366 
75442 
15519 
75595 
75671 
75747 
75823 
75899 
75974 
76050 
76125 
76200 
76275 


73255 


733360 


73416 
73496 
73576 
73656 
73735 
73815 
73894 
73973 
74952 
74131 
74210 
74288. 
74367 
74445 
74523 
74601 
74679 
74757 


74834 
74912 
74989 
75066 
75143 
75220 
75297 
75374 
75450 
222 
75603 
75679 
75755 
75831 
75906 
75932 
76057 
76133 


76208| 7 


76283 


71625 
7170g 
71792 
71875 
71958 
72041 
7212. 
7220 

7228 


72370] 72378 
2460 


7245 
7253 
72616 


71634 
71717 
71800 
71883 
71966 
72049 
72132 
72214 
72296 


72542 
7262 

72705 
72787 
72868 
72949 
73030 
73111 
73191 


6 


133271 .723951_712499] 22432 
72477] 7 


72550 
72632 
72713 
72795 
72876 
72957 
73038 
73119 


73199] 73 


71650 
71734 
71817 
71900 
71983 
72066 


72230 
72313 


72558 
72640 


72965 


73272 


73352 
73432 
73512 
73592 
73672 
73751 
73830 
73910 
73989 
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7406c| 74068 
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74147 
74225 
74304 
74382 
74461 
74539 


| 74017 


74695 
74772 


— 


| 74850 


74927 
75005 
75082 
75159 
75236 
75312 
75389 
75465 
75542 
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| 


75618 
75694 
75770 
75846 
75921 
75997 
76072 
76148 


5176223 


74858 


73280 
73360 
73440 
73520 
7.3600 
73679 
73759 
73838 
73918 


73997] 7 


74976 
74155 
74233 


74312 


74390 
74468 
74547 
74624 
74702 
74780 


74935 
75012 
75089 
75166 
75243 
75320 
75397 
75473 


75626 
75702 
75778 
75853 
75929 
76005 
76080 
76155 
76230 


76298 
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76305| 76313 
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71675 
71759 
71842 
71925 
72008, 
72090 
72173 
72255 


72337 


72419] 


72501) 
72583) 

2665 
72746 
72827 


72989 


73151 
73231 


73312 
73392 
73472 
73552 
73632] 
73711] 
737919 
73870 
73949 

74928 


74107 
74186! 
74265 
74343 
74421 
7450 
74578) 
74650 
74733 
74511] 


74880 


74966 
35] 75943 


75120 


—_ 
— 


R —— CO A a> ne 
* ——— ů — — 
—ͤ——ͤ— — — — — 
Jon _ 


* 
— — 


2 ” k — — 0 
& — og 
— —-„— re ES. q 
5 2 * < - 
— * — — Gs 
— 8 5 
. 2 * = p 
— —- _ 4 * 
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Tanre XXIV. Logarithms of Numbers. 


Ne 5800. 6400 Log. 5343—— 806785. 4 
. . 5 
76343} 76350 76358 7638c] 76388 76395| 7640; 
76418 76425; 76433 76455] 76462} 76470| 76477 7 
76492| 76500| 76507 76530 76537) 76545] 76552 1 
76567 76574] 76582 76604] 76612 76619, 76626 
766410 76649] 76656 76678] 76686 76693 76701 
76716] 76723] 76730 76753} 7676c| 76768 7677; 
76790} 76797] 76805 76827] 76834] 76842; 76345 
76864 76871] 76879 769010 76908 76916 76923 | 
76938] 76945| 76953 76975] 76982} 7698 8g! 76997 
7012} 77019 77026 77048] 77056} 77063 77070 
77085 77093] 77100 77122] 77129] 77137; 77144 | 
77159} 77166| 77173 77195] 77203] 77210 77217 
772321 77240 77247 77269 77276] 77283 77291] 1 
| 77305} 77313] 77320 77342 77349] 77357 77364 
1 77379} 773860 77393 77415] 77422] 77430 77437 
77452} 77459] 77466 774880 77495] 775030 77510 7751 
] 77525} 77532 77539 77561] 77568 7757 77583] 7759 | 
} 77597] 77605| 77612} 77619 77634] 77641} 77648| 57656} 7766; 
8 | 77670] 77677) 77685 77706 77714] 77721] 77724] 77735 2 
9277264 2729727280 27793 77801] 57800 
77815 77822] 77830 7851] 77859] 77866 7787; 7788c 
77887] 77895] 77992 77924| 77931| 779380 77945} 77952 
| 77909} 77997 77974] 77996} 78203] 7801c} 78017] 5802; 
| 78022] 58039] 78046 78068| 78075| 78082} 78089 5809- 
78104; 78112] 78118 78140 78147] 78154] 78161] 7816! 
1 78176, 58183] 78190]. 78211] 78219] 78220 78233] 7824 
78247] 78254]. 78202 78283} 7829c} 78297 78305] 7831: 
| 28319; 8326 78333 78355] 78362] 78369 78376] 7838; 
78399] 78398} 8405 78426 78433} 78449] 78447] 7845: 8 
784621 78469] 78476 7845. 78497 78504] 78512] 78515 78526 
78533. 78545] 78547 78569} 78576} 78583] 785900 78597 
786804 7861 78618 78640] 78647] 78654] 78661 50 
786757868 78689 78711} 78718} 78725] 78732 78739] 
78746 78553 _ 78781] 78786 78796| 78803] 78810 
78817 78824 78831 78852] 78859! 78866 78873] 78880 
| 78888 784 78902 789230 78939] 78937 78944} 78951 
78958 7896 } 78972 78993] 79000} 79007] 79014] 79021 
79029 79036} 79043 79064| 79071} 79075} 7908 ff 79992 
79099 9106 79113 79134} 79141} 79145] 79155] 7916: 1 
291609 17679183079 79204 79211] 79215) 79225] 7923: 
79239 79246, 79253 79274] 79281] 79288] 79295 7955; 
79309 79316} 79323 79344} 79351] 79353] 79365} 7937; 
79379 79389] 79393 79414] 79421] 79428] 79435] 7944 
79449 79435; 79403 79484} 79491} 79495] 79505 7951 
79518] 70525] 79532 79553] 7956c| 79567] 79574] 7958 
79588! 79595; 79602 79623] 7963cl! 79637] 79644; 796; 
79657 79664] 79671 79692] 79699] 79706} 79713] 797% 
79727) 797 34] 79741 79761] 79768} 79775] 79782] 79750 
79796; 76802} 79810 79831] 79837] 79844] 79851] 7985" 5 
793050 7987279879 79900] 79906| 79913] 79929| 7992 
79934, 7 79941] 79948 79969] 79975] 79982] 79989] 79996 
500031 $9310] 80017 80037] 80044] 80951] 8oogs| $006; 
2 | $2395 2 895-9! Soo; 80106] 80113] 80120| $0127] 30134 
| $6140) 8014] 80154 $0175] 80182} 80188] 80795 $220: 
80209] $0216] 80223 80243 802 500 80257] 80264 80271 
30277 0284! 80291 80312] $0318] $0325] $0332] $0335, 
| $53.46) $0353 80359 8038c| 80387] 80393] 80400| $0407, 
$5414 £0421! 80428 80448 $0455] 80462] $0468| 80475; 
$0482] 80489] $040t 980516 85523] $0530] 805361 $0543, [- 
*; | 80359] 805 57 $0564 80584 80593} 80598] $0604| 8011; & 
0 I 2 1 3 9 . 


— mnt 


—— 


Ge fo ft On In» GOroae ww ye 


—— OC. _— as = 
- a” I. 


80686 


80754 
80821 


7000. 


81895 


5 81371 


2 
80632 


80699 


80767 
80835 
80902 


80969 


81037 
81104 
81171 


8130c 


81238 


3 | 


4 


b) 


80638] 80645 
80706] $0713 
80774] 80781 
80841] 80848 


80909 
80976 


$143* 


81505 


81571 
81037 
$1704 


$1961 
82027 


82092 
82158 
82223 
82289 
82354 
82419 
82484 


— 


82549, 8 


| $3321 


83765 
83828 


82614 
82679 
82743 
82808 
82872 
82937 
83001 
83065 
83129 


$3193 
83257 


$3385 


83448 


83512 
83575 
83639 
83702 


20 00 
Wa 
o 
a 
+> 


81770 


83891 
$3954 
84017 
84080 
84142 
84205 
84267 
84330 
84392 


84454 


1 


80916 
80983 


81842 
8190 


81710} 81717 
81776} 81783 


cþ 82046 


81849 
81915 
81981 


82112 
82178 


80652 
80720 
80787 
8085 5 
80922 


83020 
83085 
83149 
83213 


82834 


82892} 82898 
82959] 82963 


83027 
83091 
83155 
83219 


83276 
$3340 
83404 
83467 


83283 
83347 
83410 
83474 


Fanz XXIV. Logarithms of Numbers. 
Log. $0618 


7 


80733 
80801 
80868 


j| 80663] 80672] Bot 


83359 
$3423 
83487 


84429 
— 
7 


832960 83302 


| 


83366 
83429 
83493 
83556 
83620 


3 


Tar XXIV. Logirithms of Numbers. 


? 7000———7 600. Log. 84510——— 88081, 
4 "IE ES. 7 af ow 
$4535] 84547 84547] 84553] 84559 
84590] 84597] 84603| 84609} 84615] 8462 
84658] 84665 84671] 84677] 84683 
70384696 84702] 84708 84720] 84726 84733] 84739 84745 
704 $4757] 847630 84770 6 84782] 84788 84794 84800] 34807 
84825 $4831] 84337] 34344] $4850] $4856] 84862 84868 
7056 848800 84887] 84893] $4899] 84905 84911 84917] 84924] 84930 
707 84942] 84948 84954 84960 84967 84973 84979 8498 50 84991] 8 
$5028] 85034 $5040|- 85040 $5052 
709 | 85065| 85071] 85077] 85083] 85089! 85095 85101] 85107 85114 
710 851260851320 85138 85150 851560 851630 85169 85175) 5181 
711 | 85187] 85193] 85 199 $5205| 852170 85217 85224] 85230] 85236 
712 852480 $5254] 852600 852660 85272 85278 85285] 85291] $5297 
713 | 85399] 85315] 85321 85333) 85339 85345 $5352] 85358 
714 | 85370] 85376 $5382] 853880 85394 85400] 85406 85412] 85418 
8545 $5461] 85467} 85473] 85479 
716.| 85491] 85497] 85503] 85 509 85516 85522 855280 85534] 85540 
85576 85582} 85588] 85594] 85600 
$3631] 85637] 85643 85649| 85655] $5661 
{__719 | 85673] 85679] 85685] 85691] 85697; 85703 85709] $5715} $5721 
| 720 | 85733) 85739] 85745] 85751] 85757 85763] 85769] 85775} 85781 
| 721 | 85794] 85800 $5806| $3812] $5818; 85824 85830] 85836 85842 
| 722 | $5854] $5860| 85866] $5872] 85878 $5884] $5890] 83896 8 5902 
| 723 | $5914] 85920] $5926| 85932] 85938 85944 $5950] $5956 


I No 2 I 2 N 

| 700 | 84510] 84516 84522 84528 
701 | 84572] 84578] 8458 
70284634 $4640] 84646 


| 724 | 35974] 85980] 8 59860 $5992] 8 5998 860044 86010] 86016 
| 725 | $6034] 86040] 86046| 86052] 86058! 86064] 86070] 86976 
726 | $6094] 86100] $6106] $6112] 861180 $6124] $6130] 86136] 86141 
727 | 86153] $6159] $6165} $6171] $6177] $6183] $6189} $6195] 86201 
728 | $6213 $6219) $6225] $6231] $6237] $6243} 86249 86255] 86261 
| 79] 8628;] $6291] 86297] $6303] $630$| 86314] 86320 
' 730 | 86332] $6338] $6344] 86g50} $6356} 86362] 86368 86374] 86380 
731 | $6392} $6398] 86404] $6410] 86414 86421] 86427] 86433! 86439 
732 | $6451] 86457] 864630 $6460, 86475} 86481} 86487| 86493} 86499 
733 | $6510] 865 160 86522] $6525] $6534! $6540| 865461 86552] 86558 
734 | 86370] 86576] $6581] 86587] $6593; $6599] 86605] $6611] 86617 
73586629 $6635} $6641] $6646} $6652} $6658] $6664} 86670| 86676 
73686688 $6694] 86700 86705] $5711] 86717] $6723] 86729 $6735 
#737 | $6747] $6753] 867 59 86764] 86770] 86776 $6782] $6788] 86794 
738 86806] 86812] $6817] $6823] 86829 86835] $6841] $6847] 86853 
739 86864 86870] 86876 $6882] 86888] 86894} 86900 86906| 869 11 


| 740 | 86923] 86929] 86935] $6941] $6947] 86953] $6958! $6954] $6970 

| | 741 | 86982] 86988] $6994} 86999] 87005} $7011] 87017] $7022] $7026 

| 742 | 87040] $7046] $7052] 87058] 87064 87070 87075} 87081} 87087 

743 | 87099] 87105] 87111] $7116] 87122] 871280 $7134} $7140| $7146 

744 | 87157] 87163] $7169] $7175] $7181] 871860 $7192], 87198} 87204 

745 | 87216] 37221] $7227] $7233} 87239 87245 87251} 872560 87262 

. 746 | 87274] 87280} $7286| $7291] 87297] $7303] $7209} $7315} 87320 

747 | 87332] $7338] $7344] $7349] 873550 $7361] 87367 87373087379 

748 | 387399] 87396 87402} 37408] 87413] $7419! 8742 874310 $7437 

749 | 37448] $7454] 87460 $7466] 87471] 8747 $748.| 187489} $7495] 37: 

759 | 87506} 87512} $7518] 87523] 87529| 87535} 87541187547}, 87552 

| 751 | $7364] $7570] 87576] $7581] $7587] $7593) 8759887604 $7610 

752 | $7622] $7628} $7633] 37639] $7645! $7651] 87656 97662187668 

753 | $7679] 8768;| $7691] 87697] 87703; 87708] $7714] :87720| $7726 

754 | 87737] 87743] $7749] $7754] $7760] 87766 87772] (87777] $7783 

755 | 87795] 87$0c] 87800 $7812] $7818 97823 87829 87835 87841 

756 87852, 87858] $7864] 87869 $7875} 878810 87887] 87892] 87898 

57 | 37910} 87915} 87921] 87927] 87933] $7938] 87944} 37980] 37955 

53 | $7957; $7973] $7978] 87984! $7999] 87996 $8001] 88907] 38013 

59 | 88024' 880 zo 38536] $5041} 88047] 88053 855? — 88070 
| 


9 LS 4+ 7-4 F 


ä—N?2— — w— — 


— 


— — 


No. 7500 — 8200. 


Tant XXIV. Logarithms of Number. 


- 
7 
** 


| Log. 88081 þ 
ol: 15S. | <3 | 4 "1 £51. 8 * | 
88087| 88093 88098 88104] 88110 88776 88127 35715 
881500 881561 88161] 881671 88173 88184] 88195 
88207] 88213] $8218] 88224 88230 88241 $8245] 
88264 $8270} 88275] 88281088287 88298] 88504 
5+ $8321] 88326 $8332] 883380 88343 883550 88360 
88377 $8383] 88389] 88395] 884 $8412 110 
88434 88440] 38446] 88451} $8457 $8468} 8847. 
384910 88497] 88502] 88508] 88573 88525 88530j 
88 540 $8553] 38559] 885640 8857c 88581} 88587 
88604 $8610] 88615] 886210 $8627 _—_ 88643 
55 B8660| 58666 8867208670 $8687 88694! 8870c| 
88717] 88722] 88728 88734] 88739 $8750] £87 50 
88773) 88779 88784] 887900 88795 88807| 8881 
88829 888350 88840 88846 88852 888630 888630 
888850 88891] 88897] $8902] 88908 88919 88923 
$8941]. 88947] 88953 88958] 8896 88975] 88981 
88997 89003] 89009 89014] 8902 8903 
89053 89959] 89064 890700 $9076 89087 
89109 891150 89120] $9126} 89131 89143 
89159! 891650 89170 89176 89182] 89187 80198 
89221] 892260 $9232] 89237 89243 89254 
| $9276| 89282] 89287] 89293] $9298 89310 
89332 89337 $9343] 89348 $9354 89365 
$9337 89393] $9398] 89404] 89409 89421 
89443 89448] 39454] 89459] 89465 89476 
89498 89 504 89509 89515] 895 20 9531 
89553} $9559] 89564 89570] 89575 89586 
89609 $9614] 896200 89625 $9631 89642 
89664 89669 89675 89680] $9686 89697 
$9719 89724] 89730 $9735] 89741 89752] 
89774 89779] 89785| 89790 89790 89807 
89829 89834] $9840]. 89345] $9851 $986 
89883| 89889 89894] 89900 89905 899 16 
899380 89944 89949 899550 89960 89971 
899930 89998] 90004] go00g| 9015 90025 
2] 90048] 90053] 99059] 9004 gooby 900 
g0102| g0108| 90113] 90119 90124 90135 
90157 90162 90168] 90173] 90179 90189 
902110 90217] 90222] 90227 90233 902 
902660 9027 10 90276] 90282 9028 90298 
903200 90325] 90331] 90336 90342 90347 99352 
90374] 90380] 90385 90390] 90396 904i 90497 
90428] 90434] 90439 90445| 9045c| 90455] 90481 
99432] 99488] 99493] 90499] 90504] 9809, 50575 
99536] 90542] 99547] 90553] 90558] 905630 90569 
99590] go596| 90601 90607 9061290617 90623 
99644] 90650] 90655] 90660 90666 906710 90677 
90698 90703] 90709] 90714] 90720] g0725| 90739 
90752] 90757] 90763] 90768 90773] 90779] 90784 
99806] go811 _99316| 90822 90827] go832| 90835 
g0859] 90865 90870 g0875| go881] g0836| 90891 
92913] 90918 90924] 90929| 90934] 90940 90945 
90966 90972 90977] 90982 90988] 90993] 9099 
91020] 91025] 91030] 91036 91041] 91046 9105 
91073] 91078] 91084] 91089 g1094] 91100 91105 
91126) 91132] 91137] 91142|'g1148] 91153 91358 
91189] 91185] 911900 911960 g1201] 912060 g121 
91233/912380 91243] 91249| 91254] 91259 your 
912866 91291] 91297] 91302] 91307] 91312] 9131 
91334] 91339] 91344\_91359| 91395] 91360] 91365] 91377 
BY "7 6 [£49 + 3-9 $ 
eee Eee EEE 
L177) | 


uy ro 


1 =: of Numbers. 


Tanrr XXTV. 


Log. 91381— 94448. 
MRR 
91403 914180 91424/9145 
91455 9147 9147/914827 
91505 91524} 91529] 91535 
91561 91577] 91582] 91585 
91614 91630 91635] 91640 
91666 91682 91687] 91693 
91719] 917350 91749] 93745 
91774 91787 91793} 97798 
91824 91840 91845}. 91850 
t9 9156 91876 91892 91897] g190z 
91908 9191391918 91929 91934 91944/91950 91955 
91960 97955 91977 91987/917986 91997] 92002] 92007 
92012] 92018| 92023 92033} 92038 92049 92054} 926; 
92065] 92070! 9207 c 92085] 92091 | 92101] 92106| 92111 
92117] 92122, 9212 92137] 92143 92153 92158] 92163; 
92169] 92174) 92174 92159] 92195 92205} 92270 9221; 
922210 92226} 92231 92241] 92247 92257] 92262] 9226 
92273] 92278] 92283 92293] 92295 92309} 92314 92319 
92324 92330] 92338 92345] 92350 923010 92300 92371 
92376| 92351} 9238-92 92397] 92402 9241 92418] 92423 
92428] 92433] 9243! | 92449] 92454] 92459] 92464] 92409 9247; 
924800 92485} 92497 92500 92505þ 92511] 92516 92521] 92520 
92531] 925300 92542 92552} 92557} 92562] 92567 92572 92570 
92583 92588] 92595 92603 92609} 92614] 92619] 92624] 92629 
92634 92639] 9264: 92655]. 9266c| 92665 92670} 92675] 92081 
92686| 92691} 92696 9g2706| 92711þ 92716] 92722] 92727 92732 
92737! 92742] 92747 92758 92768 9277 3p 92778 92783 
927881 92793] 9279 92809 92819 9282. 92829, 92834 
92840] 92845} 9285 92860 92870 9287 5] 92881 92886 
92891] 92396} 929010 92906 92911] 929 161 92921} 92927 92932] 9293"; 
92942] 92947} 92952] 492957] 92962} 92973] 9297+} 92983 
92993] 92995] 93003} 93008 93013 93024} 93020 93034 9 
93944] 93049} 93954 93059 way 9307 5 93080| 93085 
43993] 9310} 93105} gzrio] g3lls ' 93125] 93131] 9313] 93141 
93146] 93151] 93156} 93161} 93166 93170 9318) 93186! 93192 
93197] 932021 93207 93212} 903217 93227 93232] 93237 
93247] 93252} 9325] 93263] 93268 93278] 93283] 932880 93293 
93298] 93303! 93305] 93313] 93315 3} 93328] 93334\ 93339, 9334 
93349] 93354 93359] 93364] 93369 | 93379] 93384 93359! 93394 
93399] 93424! 934090 95414| 93429 3| 93430] 93435]_93449} 93445 
93450 93455 93469] 93465 93470 93480 93485 93490] 93495 
93509] 93505| 93519 93515] 93520 93531] 93539] 93541] 93546 
9355i] 93556| 93561] 93566] 93571 | 93582] 93586] 93591] 93596 
93991; 93006 93012] 93016 93621 93631] 93636} 93641 93646 
93651] 936360} 93661} 93666] 93671} 93682] 93687] 93692 7 
937Q2] $3707; 93712} 93717] 93722 93732 93737 93742 93747 
93752] 93757! 93762} 93767] 93772 | 93782] 93787] 93792] 93797 
93802] 93807) 93312] 93817] 93822 "| 93832] 93837] 93842] 93347 
93852 93357] 93862 93867] 93872} | 93882] 93887] 93892 
93992) 93997] 93912 93917] 93922} 93927} 93932 93937] 93942] 9394 
93952] 93957 93962] 93960 93972] 93977] 93982] 93987} 93992] 9399] 
8-1 | 94202] 94007] 94012] 94017 94022} 94027] 94032f 949371 94942] 9494 
872 94032] 94057] 94062] 94067 94072} 94077] 94982} 94086. 9409 10 9409 
873 [gat 94106 g4r11] 94115} 942 94126} 941310 94130/94141 94140 
874 | 64151] 947560 94161] 94166} 947 477 Row: 94186] 94191] 94190 
73 94201 94206 94211 94216 94221 94226 94231] 942 230 94240 94243 
876 | 94250] 94255] y4260] 94265] 94270] 94275 94280 9428 50 94299] 94293 
 b7-. | 94309] 94395,-94310] 94315] 9432] 94325] 94339] 94335} 94349] 943+! 
- 873 | 94349] 94354, 943% 94364] 94364} 94374} 94379} 94384] 94389] 9439 
$*9 | 94399] 444 94499] 94414/_9441% 94424 94429] 94433] 9443%| 9444] 
5 2 6 7 : „ 


Lvg: 9H ——=—=97313- 


— — — cn ee Os, 
— — — 


— — — — 
— — — — — ͥ ͥ — — — — 


SL {4 7.3. 6-8 |_| AE 
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77522 9.99923 8.77 799,1. 22400 1124785 
777331 99922] 77811 22189 2226734 
77943] 99921] 78022} 21978 22057133, 
78152] 99920] 78232] 21768 21848032 
278350 __ 99920} 78441] 21559 21639031 
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78979] 99917] 79061 20939 2102108 
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95310 99824] 95486 { 00176]. 04690 
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41 360 95728] 99821} 95908}. 00179] 04272 
41 44] 95867] . 9982cy 96047} ©00180Þ ©4133 
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42 16] 96417] 99815] 96602] 033980 , cor8s} 03583 
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42 480 96965} 99810 97159] on og 03040 
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53] 12 16] 47 44] 01682] 99764) o1918] 98082] 00236 
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48 48] . 02639] 99753] 02885] 971150 002475] 97361 
46 56] ©2757] 99752] 03005} 969950 00248] 97243 
49 02874] 99751} 03124] 96876, 00249] / 9712 
__ 49 12] 02992] 99749] 3242 g6758] 00251] 9008 
o 49 9.03 109 9-99743] 9.03301 10.956 3910.00 252 10.9689 1 
49 28] 03226 03479] g6521] 00253] 9677 
49 36} 03342 03597] 96403] 0255 96658 
49 03458 037144 962386] 00256] 96542 
49 52} 03574 038324 96168] 00258] 96426 
o 50 0 9.03690 9-99741] 9.03948; 10.9605 2 e ohio 
50 03805] 99749] ogobs| 959350 002 96195 
| 50 16] 03920| 99733] ogi81] g5819] 00262] 96080 
50 24) 04034 99737} 04297] 95703] 00263} 95966 
— 59 32) 04149 99735} 04413] 95587] 00264) 2381 
© 50 49,9.04262 9.997 34] 9.04528[10.9547 2] 10.00266[10.957z2 
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50 56] 04489} 99731 04758] 95242} 00269] 95510 
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8 48]. 51 12] 0473599728} 04987 goorz| 00272) 95235 
8 oO 51 20, 9.04328] 9.99727 9.05 10101094899 10.0027 3110.95172 
1 997260 05214] 94786] 00274 95000 
8 2 99724] 05328| 94672] 00276] 94948 
8 99723] 05441] 94559] 00277] 94836 
8 29972 55530 94447] _ 00279] 94725 
% 9.99720 9.05666|10.94334 10.0028010.9461 
7 99718 05778] 94222]. 00282 $4509 
7 99717] oss g41ic] oog] 94393 
7 7] 99716] obooz] 93998] 02840 94283 
29714] 00113 93887] 00286] 94173 
9-997 13! 9.062240. 9377610. 0028710. 94063 
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99710] 06445] 93555] oo290 93845 
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6 99704] o6885} 93115] 00296] 93411 
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6 99699 07211 | 92789} 00301 93089 
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5 JJ 54 564 07758]. 99687] 0807 gig2gl 803130 92242 
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„ P29 oO 80 52] 11474] 995280 11845] 88155} 00371 
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321 59 44 o 16| - 11761] 99623] 121381 $7862] 00376 
| 33] 59 36] o 24] 11857] 99622] 12235 87765] 00378 
34 59 28 2832. 11952 99620] 12332] 87668] 00380 
5110 59 20] 1 © 409. 12047 9.996180 9. 12428010. 8757 2 10. 0038210. 87953 
10 59 12 o 48] 12142} 99617] 12525 87475 00383 5 
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| 38 58 56] - 1 4| 12331] 99613] 12717; $7283] 00387 
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| | 41 58 32 1 28] 12612] 99608! 1300, 86996] 00392 
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| 44} 58 8 1 52] 12892] 99603] 13289] $6711] 00397 
; 45110 58 of 1 2 9.12985 9.99601] 9. 1338410. 866 1610. 00399 
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1 1 M. Hourß̃. N. Hour A. U Co- ſine. | Sine. [Co- tang. UI angent. Co- ſecan ] Secant, IM. | 
if — — — — — = 
| l 97 Degs. 82 Degs. 


——— 


HourP.M 


*. 


I 4 019.143591 9.9957 
4 8 
4 16 
4 24 
4 32 


I 4 40 


= 
un 
wt 
2 


15 508 
15596 


14980] 99563 


99565 


157] _99559| 


99555 


99554 
99552 
995500 


— — 


— 


44 
12 


9.16135 
16224 


16312 
16401 


16489 


9.99539 
99537 
99535 
99533 
9953 


28 
36 
44 


2 Www 
d 


— 
co © 


209. 16545 


16631 


9.16577 
16665 


16753 
16841 
16928 


9.99530 9.17016 


16716 
16801 


O 


6 


82 wWw wn 
2 


1 
2 
32 


9.16970] 9.99520 


17055 
17139 
17223 
997 


Wa GW ww 
00 2 — 

— 

O 
28 
O0 00 2 „ 
* — 2 
D 
— 


917391 
17474 
17558 
17641 
17724 


5 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 5% 
8 
8 
8 
8 
8 
8 
8 
8 
9 
9 
9 
9 
9 
9 
9 


2222 
wo > ww 
© 
2898988 
9 0909080 
G2 
w_ O 2 
— 


+ 
— 
Wu 


82 Ww 
oo & 


49 


| 


I2 
5 
4 I1 12 
40] 1 11 20 


6 
8 
32] 11 28 
2 11 36 
I 11 44 
8 11 52 
128 EC 
M. Hour P. MI Hour A. M 
98 Degs. 


9.17807 
17890 
17973 
18055 
18137 

9.18220 
18302 
18383 
18465 

2 


99528 
99526 
99524 


16386] 99522 


17103 
17190 
17277 
17363 


Tangent. 
5 . 
14445] 99573 


Co-tang. 


10.8 5 220 
85128 
85037 
84946 


15145] $4355 


10.$4764 


gs. Tan. XXV. Of Artificial Sines, Tangents, & Secants. 191 
Sr r — —— ———— 


Sine. Co-dine. 


dec nt. 


Co-tec. 


00426 
00428 
00430 
00432 


10. 00434 


10.8386; 
83776 


10.0042 510. 
| 85555 


| $4843 


10.85197 


8502T 
8493) 


10.54755 
84667 
84579 
84492 
84404 


10.00452 
00454 


10.83423 


82635 


10,.00461 


00478 


00459] 83970 


_ 83540 


10.84317 
84230 
84143 
84056 


10.83884 
83797 
83711 
83626 


10. 83455 
63369 
83284 
83199 
83114 


99518 
99517 
99515 
_ 99513 
9.99511 
99509 
99507 
99505 
|. 99593 
9.99501 
99499 
99497 
99495 
_ 99493 


9.17450 
17536 
17622 
17708 
17794 

9.17880 
17965 

18051 
18136 


18221 


9. 18306 
18391 
18475 
18560 
18644 


$246 
8237 
82292 
82206 
10. 8 2120 
8203 5 


81949 


818640 


81779 


10.8 25 e 
8 


00482 
00483 
00485 
00487 


10.00489[10.8260g 


Se 
00493 
©0495 
00497 


10. 8 30 30 
82945 
82861 
82777 
82693 


82526 
82442 
82359 
82270 


10.8 1694 
81609 
81525 
81440 
81356 


9.99492 


9.18728 


9.18628 
18709 


18790] 99478 


4 


' 


18812 


10.81272 
$1188 


13896] 81104 


18979 


81021 
$0937 


190,0049y 
00501 
00503 
00505 
00506 
10,00508 
00510 
00512 
00514 
005 16 


10. 808 54 
80771 
80688 
80605 
80522 


10. 80439 


80357 
80275 


80193 
80111 
80029 


: Tangent. 


10.005 18 
00520 
00522 
00524 
00526 


10.82193 
82110 


851095 


10.8 1372 
81291 
81210 
81129 


10.00 5 28 
00530 
00532 
00534 
co536 
00538 


10, 80967 
80887 


Co-ſec. 


dccant. 


— 
8 1 Degs. 


81048 


IN. 


Hour N. dme. , Co-tinz. Co-rang. Secant. -0-lccant 


10 48 / 1 12 4.19433 9.99462] 9.1997 3110.80029| 10.0053 10.80567| be 
47 52] 12 *] 19513] 99460] 20053] 79947] 00540] 8048) 
47 44] 12 1t} 19592} 99458] 20134| 79866 00542] 80408 
47 36] 12 24, 19672) 99456| 29216] 79784) 00544) $0328 
47 28] 12 32] 19751, 994541 20297 29703 | 80249 

10 47 20| 1 12 409. 94080 Js 99452 9.20378 10.796221 10. 00548 10.8070 N 
47 12] 12 480 19909 99450 20459 79541] oo 5 Soo 
47 44 12 56% 19988] 99448] 20540} 794 00552] 80012 
45 56] 13 4j 20067] 99446} 22621] 79379] O0554| 79933 
26 48 13 12) 20145] 99444] 20701} 792 00550] 29855! 


10 45 49] 1 13 20]9.20223| 9.994420 9. 2078210. 79218010. o05 5810.797770 50 
46 22 13 28| 20302] 99440] 20862] 79138] oog60| 79698 49 
46 244 13 36| 20380) 994380 20942] 79058] oog62] 79620 4 
46 164 13 44] 20458} 99436] 21022] 78978] oog64| 79542 47 
46 8 13 52 20535] 99434] 21102] 78898 00566] 79465 46 


Tangent. 


10 46 0 1 14 9.20613 9.994329. 2118270. 788 18010. 0056810. 75387 4z 45; 
455 14 | 20691] 994290 21261] 78739] 057 79309 44 
45 44] 14 16] 20768] 98427 21341] 78659} 00573] 79232 43 
45 35] 14 24] 20845] 99425] 21420] 785800 00575 79155 42 
424 32] 20922) 69423] 21499] 78501] 00577} 79078, 41 

10 45 20] 1 14 40j9-20999| 9.99421] 9.21578110.78422110.0057yg|10. 19.79001) 40 40 
45 12] 14 48} 21076] 994179 a} 78343] O0581] 78924 39 
45 4 74 560 21153} $9417] 21736] 78263] oog83] 78847, 38 
44 56 15 4] 2122g] 99415] 218144 78186] coz85 78771) 3 37 

44 48 15 12] 21305} 99413 213893] 78107] 00587] 78694 ; 

10 44 40| 1 15 2c|y.21382} 9.99411] 9.219711]:10.72029]10.0058 e 
44 32] 15 280 214580 99459 22049] 77951] oogga| 78542] 34 
44 2 15 36] 21534 99497, 22127] 77873] 00593] 78466; 33 
44 % 15 44 21619 99404! 22205] 77795] 90590 75390, 3a 


— . — 


20110 44 0 1 16 ©19.21762| 9.99400! 9. 2236/10. 7763910. 0060010. 78239 3c 

43 52! 16 $| 21836] 99398] 22438 5 5602] 78 164 25 
43 44j #6 16j 21912} 99396 225161 774844 oobog 78088 28 
43 56] 16 24] 219%7] 86394] 22593 


44 8 15 52] 21665] 69492] 22283] 77717 05980 78315 2 


77407] ooo 78013; 27 
43 28 16 32] 22062] 99392} 2257] 77330] oobo8| 77938 26 


5110 43 200 1 16 4519.22137| 9. 99399] 9.22 745 1.77253 10.0010 10.7863 25 
43 121 16 48] 22211} 993880 22823] 77176] 0612] 77789] 24 


43 16 56] 22286] 99385] 22901! 77099 00615] 77714 23 
42 56) 17 al 22361} 99383] 22977] 77023] 00617] 77639] 22 
32 38) _17 14] _22455| _99381| 23054] _ 76946] eser 77565 


10 42 40 1 17 2019.225909{ 9.99379 9. 23 130010. 7687010. 0062 1010.774910 2c 


42 32] 17 28] 22583] 9937 3206 76794] oo623] 77419] 19 
42 244 17 36| 22657] 99375! 23283] 76717] oobzs| 77343018 
3} 4&2 16 17 44} 22731] 99372] 23359 . 76641] 0062 77209 17 


44 az 8 17 52) 22%95| 99370] 23435] 76565] oo 77195} 16 
4511 42 of 118 © 9.22078] 9.99368 9.23510[10.76490 10.00632110.77 122 15 
460 41 52] 18 8] 22952] 99366] 23586 76414] 00634 77043] 14 
47 41 44 78 16} 23025] 99364] 236611 76339} 06360 76975] 13 
\ 18 244 23298} 90362] 23737] 76263] 00638] 76902] 12 N 
18 32} 23171] 990359] 23812] 76188] 00641 76829] 1) 


zol 41 29) 2 8 401 9.23244) 9.493 57/9 2388710. 76113010. 00643010. 76756 10] | 

51 411% 38 4% 23317] 99355] 23962] 76038] 00643} 76683 9. | 
5 41 4 18 56} 23395 99353] 24037] 75963] 00647] 76610] 3 | ; 

53 45 56 19 4 23402] 593510( 24112 75888] ©0649 76538 74 N 
3% 49 43) 19 1 23530. 9347] 24186] 75814] 00652 764 
5 5% 40 401 1 19 20] g 23007 9.99346 9. 24261010.7 573910. 00654 10. 76393 4 $ 
56] 42 3 74 2%] 23679] 99344] 24335] 75665] 09656 4 
5 % 42 28 1g 26; 23751] $9342] 24410] 75590} 00658 5 

5 4215] 19.44 23823] $9340 n 0 

5% 42 8 19 52] 23895] 99337] 245580 75442] 0663 V 

4 42 © 20 Oj 23967] 99335 24632] 75368] 0066s 

FR or. i. our. i Co-fine.| Sine. 20-tang.| Tangent. Co- ſecantſ S 

s. 8 2 — —-—-—-—t—ᷣ— — — — — 


Tour A. MfHourP.M_) Sine. 


— — — — 


Co-6ĩne. 
9.239071 9.99335 


Tangent. 


— — 


—— 


| 999391] 9.25727 


99299] 25799 
99297] 25871 
99294| 25943 
99292] 26015 


9.99290, 9.26086 
99238} 26158 
99285} 26229 
99283} 26301 
| 99281] 26372 


— — — 


| 99270] 26514 
| 99274 2658; 
99271] 26655 
99269} 26726 


9-99267] 9.26797 
99264| 26867 
99262] 26937 
99260} 25008 

| $9257 27078 

9.99255] 9.27148 
99252] 27218 
99250] 27288 
99248] 27357 
99245] 27427 


— — — 


9.992430 9.27496 
99241] 27566 
99238] 27635 


— 27704 
99233) 27773 
9.992310 9.27842 
99229] 27911 
99226| 27980 
99224} 23049 
992210 28117 


— 
9.99278 9.26443 


9.2463 2010.7 5368 


| 


Oo-tang. 


24039 99333] 24706| 75294 
24110) 99331} 24779] 75221 
24181] 993280 24853} 75147 
24253] 9936] 23926] | 7507 
9.99324 9.25000|10.7 5 
24395] 99322] 25073| 74927 
24466} 99319 23146] 7485 
4] 24536] 99317] 25219] 74781 
24607] _99315 25292) 74709 
9.99313] 9.25365 10.7463 5 10. 00685 
24748] 99310] 25437] 74563] 0690 
| 24818] 99308] 25510} 74490] oo6g2 
243388] 99306] 25582) 74418} 
_ 24958]__ 99304 25055] 74325 


10.742730. 00699 
74201 
74125 
74057 

__73985 

10.7 3914 
73842 
73771 
73599 
736 =) 

10.73557 
73486 
73415 
73345 

73274 


r 


10.732030. 00733 
73133] 90735 
730631 00738 


72992 149 


© | 


5 * * 
— —— a —_— n — 


10.735323 
75252 
75182 
75114 


{who oh 
- Wiz OI wo 


_ 
4- 
S 
(>) 
3 
4 


9 


72922] C74 7 
10.72852110.00745 10.73597 
72782] 00748 7353 
72712] CO750, 73462 
72643] 00752 
72573] 00755} __ 
10. 72 504.10 00% 57, 
72434] 00759 


72365] 00762 
72296] 00764 
72227] 00767 


10.721 5810.006910. 2927 


72089] 0771 
72020 00774 
71951} 00776 
71883] 00779 


9.27405] 9.99219] 9.28186 


99217] 28254 
992144 28323 
992121 28391 


9.25028 
25098 
25168 
25237 
25307 
20120 37 2c| 1 22 40[9.25376 
37 1] 22 48] 25445 
37 22 56 25514 
23] 36 56] 23 4| 25583 
244 36 4 23 12] 25652 
| 4 1 23 20] 9.25721 
23 28] 25790 
| 23 36 25858 
23 44] 25927 
23 52] 25995 
10 24 of 9.26063 
24 8 26131 
24 16] 26199 
24 24] 26267 
24 32] 26335 
10 24 40 9.26403 
24 48] 26470 
24 56] 26538 
25 4| 26605 
25 12] _ 26672 
10 25 20|9-26739 
25 28] 26806] 
25 36] 26873 
25 44] 26940 
25 52] _27007 
10 26 0927073 
* 26 8 27140 
26 16 27206 
26 24] 27273 
26 32] _27339 
10 26 40 
26 48] 27471 
26 56] 27537 
27 4| 27602 
27 12 27665 
10 27 20] 9.27734 
| 27 28] 27799) 
27 36] 27864 
27 44] 27930 
27 52] 27995 
28 ; 28060 
Hour A. M' Co-fine. 


9.99207 28527 
99 204 28595 
99202] 28662 
99200] 28730 


99197 28798 
99195] 28865 


Sine, I[Co-tang. 


99209 28459 71541] 00791 


10.7 18 14, 10. 00781 
71746] 00783 
'71677] 00786 
71609 00788 


10.71473 10.00793 
71405] 00796 
71338 0798 


71270] o0o800 
71202] C0803 
71135} oo80g 


— — 


1 1 


>} 
w2 
89 
O 
— —_— 
de — 
| SV ws O 


.* ih. 
1 tv 


* 
— ÞH We + wh 


OW RO OO OO —_——_—_—— — 


73395 
73328 
10.73261 
73194 
73127 
73060 

72993 


| = 12 


** 


— == — — 12 
cx Sg © 


— — 
22 


72860 


19.72595}10 
7252909 
7246318 
7239807 
7233216 

10.722665 
7220104 
72136083 
7297C|2 

720051 

71940 


Tangent. Co- ſecant 


Secanrt, * M. 


79 Deg. 


—_— 


— Deg. Apts XXV.OfArtificia — & Secants, 368 Jes 


Tourp.M.] Sine. Co- Stde. ff Tangent : TIDE] ecane. — 8 
0609,99 195| 9.28865 8 8 
-.28 8] 281250 99192 289330 71087 880 Frs 
25 16] 28190], 99190} 29000 od dei 8 | 
25 24] -.28254]. 99187} 29067 70933] . 00813] 717 46|,* 
v5 28319 : 29185 291340 25 70866 08150 158100 
1 25 40 9.28383 9.99182 9. 29201[10.70799/19.00818|10.7r676 7 
| 28 48] 284480 99180 | 29268 79734 . 00820] © 5 5 
4 28 56 28512] 99177} 29335 Jae 08230 
29 28577] 99175 294% 20590 58270 
— 29 12} 2864 99172 29458 _ 70534 008 28 
1 29 20 9.28705. 9.991700 9. 9-29535 o. 10.7046 10. 00530 10.712956 
29 28] 28769 99167] 29601 . 79399] 00833] 7123 gg 
240. 29 36] 288330 991651 29668] 70332] 00835] 711670 
6] 29 44] 28896}. 99162] 297344 70266] 00838] 71104)* 
29 52) 2 28960 __ 99169 __ 29800} 70200 _ 00840 7104 
1 30 00 9.29024 9.991579. 2986610. 701340. 00843010. 70976 45 
30 8 29087] 89155 29932} 70068] 00845} 70gr; 
4 30 16 29150 99152]. 29998 , 70002] oo848} 70850 
30 24} 292140 99150 30064] 69936} . 0085 70786 
30 32 29277] 99147] 30130 6g870| oo853} 707231 4 
1 30 40 9.29340] 9.99145 9-39195110. .69805 10.008: 5.10. 70660|* 
30 48] - 29493]. 99142} 30261 69739 00858} 70597 
- 30 56] 29466] 99140 Jo326 696744 00860} 70534 
31 4 29529 99137] 3039] 69609 00863] 70471 
— 12 29591] 99135] 39457] 69543 00865 70409 
1 31 20092965409. 9913208 30522010. 6947810. .00868[10.70346 
31 280 29716] - gg130| 30587] 69413] 00870] 70284 
31 36} 29779] gg127| 30652] 693480 898730 70221 
| 1 298410 991 30717 2277 00876] 70159 
| +31 52} 29903] 9g122| 30782] 69218] oo878| 70097 
:28 0 1 32 9 50950 9.99779 9.308410. 69 154 10.008 81010. 200340 30 
27 52]. 32 99117] 30911 69089 00883} 69972] 29 
27 »© 38 1 g 99114] 30975] 69025] oo886þ 699 100 28 
| Sr 36.32 + — 99112 31040] 68960] oo0888] 69849] 27 
| 341 - 27 2 32 32 3521 gyg109] 31104 68896} 00891 69787 26 
\ 35/10 200 1 32 409. 3027 5 9. 99106 9.31168 10.63832[10.00894 10:69725]-25 
| 36] 27 12] 32 43] 30336] 99 04] 31233] 68767] oo8g96| 6966 
| 37 27 4| 32 56] 30398) 991010 31297] 68703] oo8gg| 69602] 23 
| 38]. 26 56} 33 4]. 30459} 509 0 31361] 68639] oogort 69541 
29] 26 48 33 12 30521] 99096] 31425] 63575] 90904 69479] 2 
7 ; 1.33 20930582 9.99093 9.31489 10.685 T 710.5957 10.694185 
33 28] 30643] 99091] 31552 68448] oogog| 69357 
33 36 30704] ggo88| 31616] 68384 90912 69296 
33 44] 39765} 99086] 31679 68321] 0914 69235| 1) 
33 52| 30826 _ 99083] 31743 . 68257] 00917; 69174010 16 
1 34 © 9.3088) 9.99080 9.3 1806/10. 68 194.10, 0092010 69113 15 
34 8 30947] 99978} 31870] 68130] 00922] 69053 ” 
34 16] 31008]  9go75| . 31933] 68067] 00925] 68992, ' 
34 24| 31068] 999072 31996] 68004] 00928] g8932 12 
34 32 31129] 99970} 32059 $7941; 00930] 68871] U 
1 34 4919.3118g] 9.99967] 9.32122{10.67$78;10,0093 310. 68871 70 
34 480 31249] 99064 _ 32185] 67815] 60936] 68759 al 
34 56] 31310] 99962, 32248] 67752 00938 68690] - | 
35 4| 31370 99059| 32311], 67689] ooggr] 68639] 7 
48 35 121 31439] g99056| 32373] 67627] 00944| 68570 
1 35 29] 9.31490] 9.99954] 9.32436|10.67 564/10. 10.90946|10. 10.685700 
35 23] 31549] 99051 324080 67502] 00949] 68451 
35 36| 31609 99048 32561] 67439] 09952] 68391 
35 44 31569] 99046] 32623] 67377] ,90954|. 68331 
35 52 31728] 990943] 32685] 67315] 00957] 68272 
36 Ol 31788]. 99940] 32747] 67253] 09600 68212] © 
Hour A. MiCo-Sine,} Sine. [Co- tang. Ta. Tangent. Co-fecant} Secant. M. 
; 178 Degs. 


r! r 


2. 


— 
”-=_ 


4 f=i> 


Tangent V 1 D 1 D 


if 94575619. 54250 gere *55960\ ( 
45797 ” - 542GZ "O17 14 $5922] 5 
43545] -© 54155] 02722} $5578 
45892] ' 54408] "017271 55554 
| 43947 _" 53-09 _"QL7 36> $5556 
9-44453 9.98266 9:4 3967 76.5 53813 ond 35105; $5%4"7 
44297 93262 — 33965] 01738 "$5703 
44341}. 5825900 539181 "01741 
| Boo if 982550 33570 017450 
848127882. 01 
9.44472 9.98249 guib22g\10.53776 181552 | 
44515}. 98244 277 $3729} e 
44559, 98249 46319] 53681] *01760 1 
446⁰2 93237] 46366] 536344 01763] 5; 
| 44646'_ 98233] 40413] 53557} 1707 
9:44689 9.98229] $.4646c|10.5354015.51971N10:55361 
44733! 982260 46507] 53493 ou 
44776, 98222] 46534)" 53446] 0177 
44819 $8218] 46601 | 01782] 
$4862] 58215] 46649 - ©1785 
9:44995' 9.9821 g.4bvg4) 40. 53306 18. ci 75 10. 55055 * 
440.3 338297] 4674i] 33259 ©1793 75052 39 
44991, 98295) 4678 $5008, 328 
45035 gd200) 463 5 480, | 
450% 981900 46881] - £1 FE. ! : 
9.45120 9.95192 9.4692 20. 53072 146.0180? 10.3488 f 
451603 g81bg) 469750 53025 18] 5483/3. 
52979% 8181 $4794; ; 
52932 01810 $4751 
82386 018254 $470) 


— — 


9. mappings g. 95174 9.471600. 10.5280 10. 31826 10. 54666 

45377] 98170} 47207] $2793, 54923} 
45419 g8166} 47253] $2747 pf 54531 
43462 g8:62} 472994 3270 18 54538] 2 
3h, 47 38 _45594 98159 47349] 52654 818 £4440 25 
| 351 9 47 20 9-45547 9.3915; 2 5.52005 19.0134;[1c:54453) 2 23 
% 47 12 3 45539. 981500 52564 01849] 54411] 44 
37] 47 4 43932, 98147 525161 01833 | 
38] - 46 56 45674 98144 524706] 01856 
39 46 40 45710 _$8149 $2424] 01860 
40 9 46 49 548755 9. 9.98136 9.4 622019. 2.52378 10. 0.01864 
458010 g$132] 47665} 2 52332] 01868 
45843] 88128 47714] $7256} C1871 
g$125) 47760 $5224 01875 
_ 98121) 47806} $2194 


5 9. 4787 10.5214 ; 3110. 54031 
47897] $2103} 048 53989 
479434 {F 33947 

47585 | 53985 
480335 | 53564 

9.480801 20 18.8190210.53822 

oe $3708 


a. <2 


I OT ATED 


} 
| 


owes 


Wn 


5 


O 
2 


, 


; 9 

1915 "$373 8 

01513 1 7 

791917 $3555) © 

551 9 44 40 2 15 20 9.463 86 9.98079 95 110. 8.31595 1G.019210 10.5 $3619) 3 
+ 
3 

2 

I 

0 


98075] 48333] $1647] 6192 $3572} 
44 3] 5531 


33448 
2420 


41Co-finc. Sine, © | | decant, IN. 
— ——-— —— © 2 — — 


5 


ay 
72 VC, 


LIT 235, TanrrXXV. OfArtificial Sines,Tangents;/& — rden. f 
N. HourA. .MjHourP.M Sine, Co-Sine. Tangent. Co-tang. Secant, Co- ec IN. 
c| 9 44+ oſ2 16 9.4659 3 9.98060 9.48534 10. 51466110.01940ho. 10. 53400000 
I} 43 52] 16 8} 46635] 980560 48579] $1421] 019440 5336559 
2! 43 44] 16 16| 46676 98052] 48624] 51375] 1948] 53324058 
1 3] 43 36} 16 24] 46717] 98048] 48669 51331] 91952] 532835 
i 4\__43 281 16 32| 46758] 98044| 48714 51256] 01956} 5324:1;6 
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7 51 20] 4 8 49/9.71239] 9.93 269 9. 802010. 21980010. 0673 1010.287110 55 
51 12 8 48] 71310] 93261] 78049 21951] 06739] 28690 54 
51 4] 8 56 71331] 93253] 78077] 21923] 06747] 28669 5; 
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25 7 32 40] 4 27 2c] 9.74093] 9.921520 9.8 19410. 180 5910.07 848, 10.25907 35| 
26 32 32] 27 28] 74112] 92144] 81963] 18032] 07856| 25887134 
271 32 24] 27 36| - 74132], 92136] 81996] 18004] 07864 253683; 
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| 32] 31 36 74246] 920866 82161] 17839] 07914 2575412 | 
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35] 7 31 204 4 4 28 40] 9. 1 9.82215,10.177$5110.07931[10-257 16125 
3600 31 12] 28 48] 74303] 92060] 82243 -17757] 0794] 25697124 
37] 31 4] 28 56] 74322] 92052] 82270] 179730] 7948] 2567323 
33] 30 56] 29 4| 74341] 92044] 82298] 177502] n7956 25659122 
39]. 30.48] 29 12] 74300| 92035|_ $2325] 17675} 07965] _ 2564921 
| 49 7. 30 490] 4 29 20 9.74379' 9.92027 9. 9.82352110-17648 109.0797 3 10.25621120 
41] 30 32] 29 2 743980 g2018] 82380] 17620] 07982] 25692119 
42] 30,244 29 36] 74417] g2010] 82407 17593] 07990 25583118 
43] 30 16] 29 44}. 74436] 92002] 82435] 17565 o7ggs] 25504! 
44} 32 8} 29 52] 74455; 91993] 82402 17538 o8907] _ 25545110 
45} 739 ©] 4: 39 8 9.74474 9.91985 9.32489 10.17511 10.0805 10. 25520½ 
46 29 52] 30 74493] 919760 82517] 17483] o8024 2550704 
7| 29 44] 39 160 74512} 919680 82544] 174561 08032] 25488¼13 
48 29 36] 30 24] 74531 91959] 82571] 17429] o8641] 2546901 
49 29 280 39 32] 74549] _ 91951] 82599] 17401} 80490 25 
501 7 29 20 4 39. 4 9. 9.74568, 9.91942] 9.82526j10.17 37410. 10.08058] 10.25432,10 
51] 29 120 30 480 74587| 91934 82653] 17347] . o0b6| 254139 
52] 29 4| 30 560 74606] '91925] 82681] 17319 08075 25394 0 
53 28 56] + 31 74625] g1917] 827088 17292] 08083] 25375, 7 
54) 28. 48] 31 12 74544 g1qQ08| 82735 17255] o80g2] 25350 0 y | 
55] 7 28 40] 4 31 20] 9 74002 9.91900 9.827 62j10.17 235j10.08 100; IO. 255359 pl 5 
5h] 28 32] 31 28] 74681] 91391] 82790] 17210] 81090 25319, 4 
57] 281244 31 36]: 74700] 91883] 82817] 17183] o$117] 25399 3 
38 23. 31 74719 91874] 32844] 17156] 081260 25281: 
59 28 $| 31 52] 74737] 91366] $2871] 17129] 08134] 2526301 
<0 28. of 92 74756] gi857] $2899] 17101] 08143] _ 25244 2 
M. Hour. M.] Hour A. Ml Cor fine. | Sine. Co- tang. I Tangent. Ca-ſecant Secant. | M. 


123 DCg>. 


— — 
. ͤ ͤ˙ð! 7 .. KT 
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— 


11 Deg. Tapre XXV.OfArtificial Sines, Tangents, & Secants. 145 Dege. 


8. 
"Ml. Ho rA. M our P. M. dine. Co-Sine. Tangent. Co-tang.] Secant. o-fecant 
7 28 | 4 32 019.74756| 9.91857] 9.82899, 16.77 101015.08 7431057 25244 Goff | 
| 32 80 74775] 91849] 82926} 17074] 0875] 25225 39 
| 32 16 74794] - 91849] 82953] 17047] o8160|, 25206 581 
32 24] 74812] 91832] 82980| 17020 08168] 253188; 57 
| - "3%. 33 74831 91823 83008 __16992 08177 25169 56 f 
Te | 4 32 9.748 509.918 159.8303510. 16965 0.08 185/10. 2c co Fei 
ö 32 48 74868 91806] $3062] 169380 "oo, * — i | 
7 32 5 74887] 97980 83089] 16911] 0820 251130 5%%- 
$ 33 74906] g1789| 83117] 16883 08271 25094 32 
q 33 12] 74924|_ 91780] 23144] 16856| oB8219] 250761 
o 7 26 40 4 33 24 9.74943] 9-91772] 9.83171110.16829|10.08228|10,25057| 55 
26 3] 33 28] 74961] 91763] 83198] 16802] 08237 25039 40 
26 244 33 36; 749800 g1755} 83225] 16775] 08245] 25020 48 
26 16] 33 44] 74999] 91746] 83252] 16748} 082544 25001] 40. 
26 8] 33 52] 75017 91735] 83280 16720 08262] 24083 346 / 
[15] 7 26 of 4 34 ©[9.75036| 9.91729] 9.33307|[10.16693]10.08271 10. 24964 45“ 
[10] 25 52] 34 8} 75054] 91729] 833344 16666} o828 2494 44 
Ll 25 34 16] 75073] | 91712] $3361] 16639] o8288] 24925] 43}: 
25 36] 34 24| 75091] gt703} 83388] 16612] 08297] 2490] 42} 
gl 25 28 34 32 75110] 9165940 33415] _ 16585 08305 24890] 4 
20 7 25 4 34 40] 9.75128] 9.91686] 9.83442110.16558110.08314{10, IN 400 
21 25 12] 34 48] 75147] 91677] 83470] 16530] 08323] 24853 291 
2 25 34 56] 75165] 916680 83497 16503} 03331] 24835 380 
2J 24 56] 35 4| 75184] 91660 83524] 16476] 08340] 248160 37 
4. 24 4% 35 12] 75202] 91651] 83551] 16449 08349] 24798] 36] 
290 7 24 40] 4 35 20] 9.752211] 9.91643] 9.83578510. 1642 10.083 57 to. 24779 
26] 24 32 35 28] 75239] 91634] 83605] 16395] 08366 
27 24 2 35 36] 75258] 91625 $3632] 16368] 08375 
18 24 16] 35 44} 752760 91617] $3659] 163410 0838; 
29] 24 8 35 52] 75294_ 91 $3686] - 16314] 8392 
zo] 7 24 © 4 36 997537399175 10.16287|10.08401 
125 30 75331] 91591 08409 
32] 23 444 36 160 753491 91582] 837 623 08418 
33] 23 36] 36 24] 75368] 91573] $3795] 16205] o8427 
za] 23. 28 36 32] 75386] 91565] $3822] 16178] 08435 
35] 7 23 20] 4 36 40 9.7 5405 9.915 569.8384970. 1615 110. 08444 
30% 23 12] 36 43] 75423] 91547 83876] 16124] 08453 
37] 23 4] 36 56| 75441} 91538] 83903] 16097} 08462 
38] 22 56] 37 4| 75459! 91530] 83930] 16070] 08470 
39] 22 48] 37 120 75478] 91521] 83957] 16043] 08479 
40] 7 22 40 4 37 201 9.75496] 9.915 129.8398410. 160 16.10. 08488 
22 32] 37 28] 75514] 975030 84011] 15989] 03496 
4 22 244 37 360 75533] 91495] $4038] 15962] 08505: 
43] 22 16] 37 44 75551] 91486] 84065] 15935] 8514 | 
44 22 8| 37 52] 75569} 91477] $4092] 159080 o8523] 244311 18 
45] 7 22 ©| 4 38 o[g.75587| 9.91468|9.84119 10.1588 10.08 531010. 244130 15} 
4% 21 52] 38 $| 753605] 91460] 841466 15854 08540 24395] 14 
47] 21 44 38 160 75624] 91451] $4173] 15827] 08549] 243761 13} 
21 36 38 24) 75642] 91442] 84200) 15800) 085580 24358] 12) 
40 21 28]. 38 32] 75660] 91433] 84227] 15773 08567 24340 I" 
50 7 21 20] 4 38 409.7 5678 9.91425 9.84254/10.1574 10.085751 10.243220 10 
521 12] 38 43] 75696 914160 842800 1572 085844 243041 2 
5 21 a 38 56] 75714] 9140] 24307] 15693 85930 24286 8 
| 53] 20 56] 39 4] 75732] 91393] 343344 15666] o26oz] 24267 7 
| 54] 20 48] 39 12] 75751 91339] 84361] 13639 o8611] 24249] 6| 
55] 7 20 40] 4 39 20]9.75769 9.91381 9. 84388010. 156 12 10.086 1910.242310 5 
300 20 32] 39 28] 75787 91372] $4415] 15585] 886280 24213] 4 
57 20 244 39 36] 73805| 91363] 24442] 15558] 8637 24195] 3 
5 20 16] 39 44] 75823] 91354 $4469] 15531 ©2646] 24177] 2, 
55 20 f 39 52] 75341] 99345} $4496] 15504 88655 . 24159) I 
% 2 | 4 d 75859] 91335] 84523] 15477; _08664| 24141) © 
IM. M. tio. arb. M. Jour A. .MICo- Sine. Sine. Co- tang. Targeot. at. Co-ſecant Sccant. M 


124 Deg, og 


55 Deg: 


—— — 


| 


nes, Tangents, & Secants. 144 Degt. 


r 
9.73859 9.91336 9:.54523}19:15477 10.08664710, 241410 69 
75877 913280 8855154500 © 08672] 241230 5 
25895 . 91319] 84576] 15424] 08681] 241050 
759130 91310] 84603] © 15397] 86900 24087 5% 
75931] 91301] 846300 15370] . ©8699} 24069 56 
— 2 — Gee wenn —— — 2 
9-7 5949] 9.91292 9.84657 10.15343/10:08708|10:24051 55 
75967] 91283 846844 15318] 08717 24033] 5 
N 75985 9127 84711 15289 08726 24015 $31 
. 76003] 91267 84738] 15262] 87344 23997 52 
5021] 91257] 84764|_ 15236] © 08743} 239791 
9.70039] 9:91245; 9.8479 1110.15209/10.087 52 10.239610 50 
76057] 91239] 84818] 151820 08761 23943] 29] 
76075] 91230 84845] * 15155] 08770] | 
76093] 912210 84872] 15128} 08779 | 
-76111] 91212] 84899 15101] 08788 
9.76129 9.91203 9.849250. 15075 10.08797 
76146] 971194] 84952] 15048 08806 
76164] 91185] 84979] T5021! 08815 
76182] 91176] 85006 14994] © 0882 
76200] 91167 $5033] 14967 0688 
— —— — —— | 
4 42 49] 9.76218 9.91158] 9.85059[10.14941110:0384.2}10.23782] 40 
42 48] 762360 g1149] $5086] 14914 o88;r] 23764 39 
42 56] 76253] 9114] 85113] 14887] 3859 23747 30 
43 4| 76271] g1132| 851400 14860] 08868 23729] 37, 
43 12} 76289] 91123 85165] 14834 08877 23711 361 
4 43 20] 9-76397[ 9.91114] 9.85193[10.14807,10.08886|10.23693 
43 28] 76324| g1105|. 85220 14780 o8895] 23676 
43.36 7634 97096] 85247] 14753; o8goq 23658 
160 * 43744] 76369 91087] 85273] 14727] 08913] 23640 
16 8] 43 52] 76378] 91078] 85300 14790] 8922] 23622 
4 44 ©\ 9.76395| 9.91069] 9.85327[10.+4673!/10.08931|10.23605 
2| 44 $| 76413] g1099] 85354] 14646] 08949] 23587 
15 44] 44 16] 764310 giogr] 85380] 14620] 03945] 23509 
15.35] 44 24] 70443] 91042] 85497] 14593] o89;58] 23552 
15 28] 44 32] 76466) gioz4] 854344 14566] 08967] 23534] 2 
15 25] 4 44 49 9-70484; 9.91023] 9.85460j10.14549}10.08977[10.23516 
15 12| 44 43] 76501| gio1g| 85487] 14513] o8986] 23499 
15 44 44 56] 70519} gioos]| 85514] 14486] 08995] 23481 
14.56] 45 4] 70537] 909966 85540] 14465] 09004 23463 
14.48|__45 12]. 76554|_90987] 85567 _14433]_ 09913] 23446) 
| 4 45 200976572 9.99978] 9.355941[10.14406|10.09022j10.23428 
14 32] 45 28] 76590; goybg} 85620] 14380, ogozi} 23410 
14.24 45 36] 76607 gogbo| 85647] 14353] 0904} 23393 
14 16] 45 44 76625 90951] 85674] 143260 O9044] 23375 
14 8 45 52] 76642 90942] $5700] 14300 090551! 23255 
4 46 0! 9.76669! 9.98933] 9.857 27110.1427 3 10.99967110.23340 
2] 46 8| 76677| 90924] 85784] 14246] 09076] 23323 
44] 46 16] 76695] gogis| 85780] 14220 985] 25305 
36 46 24 26712} 90905] $5807] 141931 09094] 23288 
23] 46 321 76730] 908966 858343] 14766 0104] 23270 
20 4.46 4c] 9.76747 9.90857] 9.8 586010. 1414010.09 113/10. 23253 
124 46 480 76765] 908780 35887 14113 09122] 23235 
A 46 560 76782 90869 $5913] 14087 09131] 23218 
56] 47 4] 76800} 90860 85940] 14060) 9140 23200 
12 43]> 47 12] 76817] go851| 85967] 14033 09149] 23183 
40 4 47 20] 9.76835} 9.99342, 9.85993110. 1400 [:0.99153]10.23165 
12 32 47 28] 76852] 90832] $6020) 1398c| 9168] 23148 
12 244 47 36] 76870 908234 $6046] 13954] 9177 23130 
12 16] 47 44] 76887 E $6073] 13927] og186} 23113] 2 
12 $] 47 52] 76904| gov805| 86100] 139090] ogig;| 23096] |, 
12 00 48 of 756922|* 90796 86126] 13874] 09204 23979 < 
| Jour p. N HourA. M Co-fine | Sine, | Co-tang.!Tangent.fCo-ſecant} Secant. M. 
—— — — - 
125 Degs. © . 54 Degs. 


6 


TT Co- ſine 11 angent. | Co-ra, . 
of 7 12 9-76922| 9.90796] 9.86126] 10. — =p bo 10.0920. 
n 76939] 9078 [ 861530 13847] ogat. 
2 48 16] 76957] 90777] 86179 Gay 0922. 
3 43 241] 76974| 90765 86206] 1379.1 0923. 
B _48 32] 76991] 90759] 86232] 1376: 09241] 23909 
51 7 + 5 9.7709 9-997 509.8625910. 13741010. 250082299 
5 48] 7792" 990741] 862850 13715] ogazgy] 22974 
1 43 56 77043] 99731} 86312] 13688[ og26g| 2295 
49 77061] 90722] 86338] 13662] ogz7s} 2293, 
q 49 12] 77074 922130 86365] 13635] 0923] 2293 
10 4 49 20] 9.779; 9.90704 9.3539 2| 10. 13608 10,09296b 10 2290 50 
11 49 28) 77112} 90594] 86418 13582] og, 22888 
12 49 360 7713] 900355] $6445] 13555 09315] 2285. 
13 49 44] 77147] 99976] 86471] 13524] 09324] 2285, 
14] 10 8 49 52|_7719 g0b67] '86498] 13502] 9933 22836 
Is 4 59 © 9-7715.] 9-90657 9.86524 10. 13470010. 0934 7(10. 22810 
16 52 8| 77199] 99645 86551] 13449] 09352 2280 
15 50 16} 772100 99539] 86577] 13423] 09361] 2278. 
19 70 24] 77233 906300 R6603] 13397] 0937] 2276; 
| 100. $0 32]__77250 98620 $6630 13370] ogz8c| 22755 
297 4 59 409.7726. 9.99611] g.86656110.13344|19.09359|10.2273-| 40 
21 50 48| 7728;| 90602 86683] 13317] oyzgy} 22715 
22 50 56] 773092 92592] 8670g| 1329i] O9gof| 22698 
23 56] 51 77319 905834 $6736] 13264] 09415] 2268; 
24 45 _ $1 12} 77336} 99574| 86762] 13238} 09426] 2266; 
251 7 4] 4 51 20 9.773 5309.990565 9.86785|10.13211110.0943 5010. 22647 
26 8 32] 51 2+| 77370 . 99553] 86815] 13185] 0944 22630 
2 $ 24 51 36] 77387, 90546} 86842] 13158} 09454] 22613 
24 8 16} 51 44 774% 99537] $6868] 1313 09463} 22595 
2of $8 80 1 521_ 77422] 99537] 86894} 13196] 09473} 22578 
| zol7 8 ol 4 52 ©] 9.77439] 9.99518 9.8692 1010. 130790. 09462010. 2256 
r 77456] 90509 86947 13053] 99490 22544 
3s) 7 44) 52 15] 77473 90499] 36974] 13926] 095010 22527 
3 7 35] $2 24] 77499} 99494 Sy 13000] 922510 
(.39__7 28] 2 32] 77507| 99484} $7027] 12973] 09520] 22493] 2 
3s| 7 7 20] 4 52 42]9-77524\ 9:99471] 9.8705 3119-12947] 095241:0.22476| 25 
35] 7 12] 32 43] 77541] 9046 B707c — 09538] 22459] 24% 
3” 7 4 52 565] 77558] 99433] $7106] 12894! 954“ 22442 23 
38 6 [ 53 4! 77575 90445 $7137] 12365) 9557 22425] 22) 
39] _ 6 4% $3 12 77592] __99434 8715 1284 © 09 50b 224% 2 
140% 7 6 45] 4 53 29] 9.77609| 9.90424 9.87185(10.12815ʃ10. ©9376 10.223900 205 
41 6 32] 53 280 77626 90415] $7211] 12789] 09585] 22374“ 19 
6 24] 53 360 77643 90405} 87238] 12752] 03595] 22357] 18 
43 6 16] 53 44] 77660] 90396] 87264] 12736] 09604] 2234c| 17 
44] 6 8 $53 52] 77677| 90386] 872900 127100 995140 22323 16 
457 6 of 4 54 olg.77694| 9.90377 9.873 1710. 1268.10. 0960. 22306 15 
46 3 77711 9036% 87343] 12557] 09632] 22280] 14 
47 5 44] 54 16] 777% 90355 87366 12631 09642] 22272] 13 
48 5 36] 54 24] 77744] 90349] $7396] 12604] 99651] 222561 12 
49]_$ 2*| 54 32] 22761 99339] 87422| 12578] og66'f 22235] 10) 
gol 7 5 29] 4 54 40 9.77 777789 90330 9. 87448010. 1255210. 0967010. 222227 10 
gi! 5 12 54 48 77795 903 200 $7475] 12525] 0998] 22205 
5 5 4 54 560 77812] goin} 87501 12499 09689 22188 8 
53] 4 56% 55s 4 77829/ 90300 87527] 12473] 89599 221707 
ee 352 e ee e 
557 4 40] 4 55 20|9.77862, 9.99282] g.87 58010. 1242010. 0971810.2213t] 5 
56 4 3] 55 28] 77879 90273] $7606] 12394] 09727] 22121] 4 
5% 4 24] 55 36] 77896) 95263 87633] 12367] 09737 22104 3 
3580 4-16] 55 44] 7791; 90254 87659] 12341] 09746] 22087) 2 
390 4 J 55 52] 77930] 90244] 876850 12315] og756] 22070] 1 
65 4 of 56 of 77946] 902350 877110 12285] 09765 22054| © 
Ji four P.M Hour A. M Co- ſinc. vine. Co- tang. Langent. Co- ſccantſ Secant. | M | 
130 Degs. 53 Deg» 
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M-Foara, M{HourP.M. — Co- ſine. DE Langen. Cu-tang.! Nees nt. 
7 4 90458 9.77936 9.99235\ 9.877 11[10.12289]10.99765110:23054] Fe 
3 52] $56 8 77963 90225] 877380 12262 09775| | 22037 
3 44] 36 16 77980 902160 87764] 12230 097841 2202: 
3 360 56 77997 90 37122 ©9794] 22003 
3 28, 56 32] 78013 90197 87817 12183 09803 21987 
50 7 3 = 4 56 40 9.78030 9.90187, g.87843010.12157119-09813|10.21974) 77 
66 3 12] $56 480 780471 90178 $7869] 12131 og822}. 219530 
7 3 -4} 56 56] 780630 90168 87895] 121050 098320 21937 
8| 2 56} 57 4| 78080 90159 87922) 120780 09841]. 21920 
g|___2 48| _57 15] 78097|_gou4g) 8794] 12052) _ 09851] 2190; 
Jo. 7 2 40 4 57 20! 9.58113] 9.90139 9.87974(10.12026, 10.0986 1 19.2168; 
2 32] 57 280 78139] 90130 8890c} 12000 09870; 21870 
2 24} 57 36|' 78147| goizo| 88027| . 11973]; 988021853 
2-16} 57 44 7863 901110 88053] , 11947] 09889] 21837 
2 8 57 52 28180 95101 88079 11921 99299 21820 
7 2 © 4 58 9 578197 9.95091 g.8810;[10.11895/10.99999| 0.21803 
1 52} 38 80 78213 90082 88131 11869 909918] 217787 
7 1 44h 53 16] 78230 900% 88158 11842] 09928] 21770 
1 36 58 24) 78246 90063 172849 118160 609937 21754 
1 28 — 32 73263 900530 88210 _ 11790} 09947} 21737 
7 1 2c| 4 53 40 9.78280 9.90043 9.882 36010. 1176410. 0995710 217 20 
114 68 48 —_— 92034! 33262] 11735] 09966] 21704 
1 4&\ 53 56| 78313| 90024 98289 117110 999760 21687 
© 56] 59 4] 78329 99914 88315) 11635}. 999860 21671 
24! © 48| 59 12] 78346] gooos| 88341} 11659} 89995] 21654 
7 © 4c] 4 59 20] 9.783620 9.89995] 9.88367 10. 1163310. 1000510. 216380 3 
26] © 32] 59 23] 78379 899850 88393} 11607} 10015] 21627 54 
27 o 24] 59 35| 78395] 39976 8842 115800 10024] 21605 3 
8 O Ib] 59 44 78412] 89966 $8446] 11554]. 10034| 21588 
9 0 8 59 52} 78429] 899560 88472 11528 __ 10944] 21572 
30 7 © c| 5 o ol g.78445|9.39947| 9.8849+|10.11502110.10053110.21555 
6 59 52} © B| 78461] 89937] $8524| 11476] 12963] 21539 
21 $59 44 0 160 78278] 8ggz7; 88550} 11450 18073] 21522 
; 59 36 o 24] 78494] 89917] $8577; 11423] 10082] 21506 
4|__59 28 © 32] 78510} 89908 _$8603] 112% __16092} 21496 
6 59 20] 5 0 49! 9.78527] 9.89898] g. 0.38625 10.1137 110.10102j10.21.475 
59 12 © 48 73543] 89883] £8655} 11345 10112| 21457 
59 4 © 560 *7856-} 89879] 98681} 11319] 10121] 21440 
58 56 T 4 78576} 898690 $8505 11293] 10131 21424 
58 4} 1 12} 78592} 89859 338733 11267 10141 21400 
6 58 40] 5 1 20 9.78609 9.89849] 9. 9.83759 10.11241/10. IO151 10. 21391 
58 32 1 280 72625] $9849] $8786] 112144] 10160] 21375 
58 24 1 36] 78642] 89830 88812] 11188] 10170] 21358 
58 x6 1 44\ 7865%] 89820 $8838] 11162] 10180| 21342 
58 . kt I 52] 78674 89810] 88864] 11136 101900 21326 
6 58 c| 5 2 0| 9.78691]|9.89801} g9.8$8890j10.11110 10.10199 10. 21309 
37 52 2 8 78707] 89791] $8916] 11084] 10209] 21293 
57 44 2 16 78723] $9781} 88942 11058} 10219 21277 
| 57 36 2 244 78739] 89771] $8963] 11032] 10229 21262 
1 3. 93 78756 | _£9761 38990 10239 21244 
6 57 2005, 2 45 9.78772 9. 9.89752 9. 8$9020| 10. 10980; 1 10. 5.102481 10.2122 
57 12] 2 4% 78788] 89742] 89046] 10954 102580 21212 
þ + $7 - 4 2 566 78805} 89732] 890730 10927] 10268] 21195 
56 50 3 4| 78321] 89722] 89099] 10901] 102780 21170 
e 12 78837] 8971 $gi2;| 1037 10238] 2116; 
5546 56 2 5 3 29 9.78853] 9.89702] 9.89157 10. 10849 10. 10298010. 21145 
56 56 32 3 2%} 78869] $9693] 89177] 10823 10307| 2113! 
$7, 56 24 3 35} 78886} 8965830 89203; 10797} 10317] 2111 
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OF MARINE INSURANCES. 


NSURANCE is a contract by which the inſurer undertakes, in conſideration of a premium 
equivalent to the hazard run, to indemnify the perſon inſured againſt certain perils or loſſ- 
es, or againſt ſome particular event. All inſurances, whether againſt fire or on lives, fall 
within this general deſcription z but the ſubject meant to be conſidered here is that of 
MARINE INSURANCES. From this definition it appears to be a contraft of indemnity 


azainſt thoſe perils, to which ſhips and goods are expoſed, in the courſe of their voyage from 
one place to another, 

A complete ſyſtem of this branch of law cannot be ſuddenly erected; but It is the boaſt of 
this age, that in it the great foundations of marine Juriſprudence have been laid, by clearly 
developing the principles on which policies of inſurance are founded, and by applying thoſe 
principles to particular caſes. In the following treatiſe we ſnall endeavour to render the law 
of it ſo clear as to be 2 guide to the merchant, owner, freighter, and man of buſineſs. To 
effect this we have'divided the ſubj ect, and it will be diſcuſſed in the following order. 


I. The Policy. | X. Fraud in Policies 

II. The Conſtruction of the Policy. XI. Sea- Worthineſs. 

III. Perils of the Sea. XII. Illegal Voyages. 

IV. Capture and Detention of Princes. XIII. Re- Aſſurance and DoubleInſurance. 
V. Barratry of the Maſter or Mariners. XIV. Changing the Ship. 

VI. Partial Loſſes and Adjuſtment ' | XV. Deviation, 


VII. General Average. XVI. Non- compliance with Warranties. 
VIII. Salvage. XVII. Return of Premium. 


IX. Aban donment. XVIII. Bottomry and Reſpondentia. 


-,. THER FPOUDSEEE 4 

The Policy is the inſtrument by which the contract of indemnity is effected between the 
inſurer and inſured 3 and it is ſigned only by the inſurer, who is called the underwriter. Of 
policies there are two kinds, valued and open; and the only difference between them is this, 
that, in the former, goods or property ſured are valued at prime coſt, at the time of effecting 
the policy; in the latter, the value is not mentioned, but, in caſe of loſs, muſt be proved. 

Policies of aſſurance, when once they are underwritten, can, generally ſpeaking, never be 
altered by any authority Whatever; becauſe it would be an opening to fraud, and would in- 
troduce uncertainty into a ſpecies of contract, of which certainty and preciſion are the moſt 
eſſential requiſites. It muſt be obſerved, however, that caſes frequently exiſt, in which a 
pelicy, ah proper evidence, may be altered: and, after ſigning, policies are frequently alter- 
ed by cent of the parties. | 

An inſtance. gf the former kind of the alteration of the policy occurred before Lord Hard- 
wicke, The inſurance on the ſhip was five hundred pounds, and the policy ſtated, that 
the adventure was to commence immediately from the departure of the ſhip From Fort St. George 
te London. The plaintiF ſuggeſted that the owner had employed a Mr. Halhead to inſure the 
ſhip with theYefendants, tocommence from her arrival at Fort St. George; that a label, agreea- 
lie to thoſe inſtructions, with all the particulars of the agreement, had been entered in a book, 
and ſubſcribed by Halhead, and two of the directors of the company; that by a miſtake the 
policy was made out different from the label; that the ſhip being loſt in the bay of Bengal, 
ifter her arriyal at Fort St. George, but before her departure for England, the company refuſe 
to pay; the plaintilF therefore prayed that the miſtake might be rectified, and that the com- 
pany might he ord-red to pay five hundred pounds with intereſt. 

His lordſhip was of opinion, that the label was a memorandum of the agreement, in which 
tae material parts of the palicy were inſerted ; that, although the policy was ambiguous, the 
label made it clear; and, as it was only a miſtake of the clerk, it ought to be rectiſied accord- 
ing to the label. Motteux: v. the Governor and Company of the London Aſſurance, 
IAtkyns, 545. 

A policy of inſurance is the property of the inſured ; and, if it be wrong fully withheld, 
either by his broker or any other perſon, he may recover it by an action of trover. Harding 
v. Carter and another : fittings at Guildhall, Eafter vacation, 1781. 

Policies of inſurance are generally printed, leaving blanks for the inſertion of names and 
al other requiiites. It is therefore frequently neceſſary to inſert written clauſes, and theſe 
written clauſes and conditions, thus inſerted, are to be conſidered as part of the real contract; 
the court will look to them to find out the intention of the parties, and will conſequently ſuf- 
fer ſach conditions to concroul the printed words. 


We will now proceed to conſider, Firſt, what things may be inſured; Secondly, what the 
quilitcs of a policy are. A 
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508 MARINE INSURANCES. 


1. What Things may be inſured. 
The moſt vent ſubjects of marine inſurance are ſhips, goods, merchandizes, the 


freight or hire of ſhips. But although inſurances upon ſuch property moſt frequently occur, 


yet there are caſes which can hardly fall within any of thoſe deſcriptions, 

Thus hottomree and reſpondentia are a particular ſpecies of property which may be the ſub. 
je of inſurance, But it muſt be particularly expreſſed in the policy to be reſpondentia 
intereſt ; for, under a general inſurance on goods, the party iufured cannot recover 
lent on bottsprree, Such has been, and is at this day the eſtabliſhed uſage of merchants. 

This was decided in an action upon a policy of inſurance, «+ + wy gords and merchandizes 
loaden, or to be loaden, &c.“ The evidence appeared to be, » before the ſigning of 
the policy, the plaintiff had lent Capt. Tryon, upon the goods then loaden and to be loaden 
on- board the ſaid ſhip, on account of the ſaid Capt. Tryon, the ſum of ſeven hundred and 
fixty-four pounds, at reſbandentia, for which a bond was executed in the uſual form: that 
the ſhip at the time of the loſs had goods and merchandizes on-board, the property of Capt, 
Tryon, of greater value than all the money he had borrowed :; that the ſhip was afterwards 
burat, and all the goods and merchandize were totally conſumed and loſt. Upon theſe 
facts, the queſtion was, whether the plaintiff could recover. This cafe was twice argued 
at the bar; the court took time to conſider it, and were unanimous in their determination. 

Lord Mansfie! |, in delivering the judgment of the court, obſerved to this effect; I in- 
clined to ſupport this inſurance, being convinced that it is fair, and that the doubt has ariſen 
by a ſlip in omitting to ſpecify (as it was intended to have been done) that this was a reſpm- 
dertia intereſt, I he ground of ſupporting this inſurance, if it could have been ſupported, 
was a clauſe of the 19 (Geo. II. c. 37. U 5, which, as to the purpoſe of inſurance, conſid. 
ers the borrower as having a right to inſure only for the ſurplus value, over and above the 
money he has borrowel at reſpondentia. Yet we are all fatisfied that this act of parliament 
never meant, or intended to make, any alteration in the manner of inſurances, its view way 
to prevent gaming or wagering polices, where the inſurer had no intereſt at all ; and if the 
lender of money at reſpondentia were to be at liberty to inſure for more than his whole intereſt, 
it would be a gaming policy; for it is obvioue, that if he could infure all the goods, and in- 
fure his reſpondentia intereſt beſides, this would amount to an inſurance beyond his whole in- 
tereſt, In deſcribing reſpsndentia intereſt, the act gives the lender alone the right to make in- 
ſurance on the money lent : ſo that the act left it on the practice. I have looked into the 
practice, and 1 find that bottomree and reſpondentia are a particular ſpecies of inſurance in 
themſelves, and have taken a particular denomination 3 I cannot find even a difum in any 
writer, foreigh or domeftic, that the reſpondentia creditors may inſure upon the goods, as grads, 
I 8nd too, by talking with intelligent perſons very converſant in the knowledge and practice 
of infurances, that they always do mention r eſpandentia intereſt, whenever they mean to in- 
ſure it. It might be greatly inconvenient to introduce a practice contrary to general ulage, 
and there may be fome opening to fraud if it be not ſpecified, The ground of our reſolution 
is, % That it is now eſt1bliſhed as the law and practice of merchants, that reſpandentia and 
bottomres muſt be ſpecified and mentioned in the policy of infurance.” Glover v. Black, 

„ Rutr. 1394. 

: But hook this caſe is certainly good law, yet it has fince been ruled, that money ex- 
pended by the captain for the uſe of the ſhip, and for which reſpondentia intereſt was charged, 
may be recovered under an inſurance on gods, ſpecie, and effeFs, provided the uſage of the 
trade, which in matters of inſurance is always of great weight, ſanctions it, a 
Thus, in an action upon a policy of infurance on goods, e and eff:#s, of the plaintiff, 
who was alſo the captain hy ne the ſhip, the plaintiff claimed, under that inſurance, 
money expended by him in the courſe of the voyage for the uſe of the ſhip, and for which 
he charged #4 * . intereſt.” ; 
Lord Mansfield ſaid, as to whether the words % gondt, ſpecie and effect,“ extended to this 
intereſt, I ſhould think not, if we were only to conſider the words made uſe of. But here 
there is an expreſs ujag', which muſt govern our deciſon. A great many captains in the 
Faf-Fadia fervice ſwear, that this kind of intereſt is always inſured in this way, and here 
the perſon inſured is the captain. Gregory v. Chriſtie, K. B. Trinity Term, 24 Geo. III. 

Inſurances upon the wages of feamen are forbidden: a regulation founded in wiſdom and 
found policy ; for, by this ſalutary law, the ſailors are intereſted in the return of the ſhip ; 
and they will, on that account, he prevented from deferting it when abroad, from leaving t 
unmanned, and wilt be more anxious for its preſervation. This regulation, however, does 
not mean to prevent mariners from inſuring thoſe wages which they are intitled to receive #* 
broad, or gods which they have purchafed with thoſe wages in order to bring them home 
but, in ſuch a caſe, they are to be conſidered in the ſame light with other men, 
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Ie has long been a queſtion how far inſurances upon the ſhips or goods of enemies are poli- 
tic; but, whether ſuch a contract be founded in principles of ſound policy or not, it is cer- 
uinly not contrary to the law of England, as it is eſtabliſhed at this day. 


2dly, Of the Requiſites of a Policy. 


The effentials in a policy of inſurance are, Firſt, the name of the perſon for whom the 
Inſurance is made: Secondly, the names of the ſhip and maſter : Thirdly, whether they 
are ſhips, goods, or merchandizes, upon which the inſurance is made: Fourthly, the name 
of the place where the goods are laden, and whether they are bound: Fifthly, the time 
whea the riſk begins, and when it ends: Sixthly, all the various perils and riſks which the 
inſurer takes upon himſelf : Seventhly, the conſideration, or premium, paid for the riſk or 
hazard run; Eighthly, the month, day, and year, on which the policy is executed: 
Ninthly, oh ſtamps required by act of Congreſs. | 


Firſt. Of the Name of the Perſon inſured, 
Every policy of aſſurance ought to contain the name or the uſual ſtile and firm of dealing 
of one or more of the perſons interefted in ſuch inſurance ; or inſtead thereof, the name or 


firm of the cagſignor or conſignee of the goods and property to be inſured z or the name ot 
frm of the perſons here who order or effect ſuch policy. | | 


Secondly, Of the Names of the Ship and Maſters _ 
It ſeems to be neceſſary, by the law and uſ-ge of merchants, to inſert the names of the 


ſhip and maſter, in order to aſcertain the bottom upon which the adventure is to be made, 


and the captain, by whoſe direction the ſhip is to be navigated. Sometimes, however, there 
are inſurances generally, “ upon any ſhip ur ſhips,” expected from a particular place: and, 
aithough it is more accurate to inſert the name of the captain, it is nat certain that the in- 
ſurance would be void, if a different captain from that mentioned in the policy came into 
the ſhip ; eſpecially as the policy always contains the ur- or-wholoever clſe hall go for 
maſter in the faid ſhip." | 


Thirdly. Whether they are Ships, Goods, or Merchandizes, upen nohich,the Inſurance is made. 


It is abſolutely neceſſary that there ſhould be a ſpecification upon which of theſe the un- 
derwriter inſures. But it is another queſtion, whether, in policies upon goods, it be neceſia- 
ry to declare the particulars. The practice is very unſettled z in the opinion, however, of 
very reſpectable merchants, the particulars of goods ſhould be ſpecified, if poſſible, by their 
marks, numbers, and packages, and not under the general denomination of merchandize. 
When goods are coming from abroad, it is better to inſure under general expreſſions, on ac- 
count of the various caſualties which may happen to obſtruct the purchaſe of the commodi- 
ties intended to be ſent. 

There are certain kinds of merchandize, which are of a periſhable nature, on account of 
which, there is inſerted a memorandum at the foot of the policy, by which it is declared, 
that, in inſurances upon corn, fiſh, ſalt, fruit, flour, and feed, the underwriters will not be 
anſwerable for any partial loſs, but only for general average, except the ſhip be ſtranded, 
That in inſurances on ſugar, tobacco, hemp, flax, hides, and ſkins, they coafider them- 
ſelves free from partial loſſes, not amounting te five per cent. and that on all other goods, as 
well as on the ſhip and freight, if the partial Joſs be under three pounds per cent. unleſs it 
. a general average, or the ſtranding of the ſhip, the underwriter conſiders himſeli 

charged. 

There are ſome kinds of property, which do not fall under the general denomination of 
god ina policy; and for the loſs of which the underwriters are not anſwerable, unleſs they 
are ſpecifically named; ſuch as goods laſhed an deck, the captain's clothes, and the ſhip's provi- 


fen. A policy on goods means only ſuch goods as are merchantable, and a part of the cargo; 


and, therefore, when goods like the preſent are meant to be inſured, they are always inſured 
dy name ; and the premium is greater. Roſs v. Thwaite, Sitt, after Hilary, 16 Geo. III. 
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Fourthly, The Name of the Place at which the Goods are laden, and to which they are beund. 


This has been always held to be neceſſary in policies, and mbſt be ſo, on account of the 
evident uncertainty which would follow from a contrary practice, as the inſurer would never 
know what the riſk was which he had undertaken to inſure; and, therefore, if a ſhip be 
inſured from London to „a blank being left by the lader of the goods to prevent 
a ſurprize by an enemy, and if in her voyage ſhe happen to be caſt away, though there be 
private inſtructions for her port, yet the inſured muſt fit down with his loſs, by reaſon of 
the uncertainty. Molloy, b. 2. c. 7. ſ. 14. | 

It is alſo cuſtomary to ſtate in the policy at what port or place the ſhip may touch and ſtay 
during the voyage, ſo that it (hall not be conſidered as a deviation to go to any of thoſe places, 


Fifthly. The Time when the Riſk commences, and when it ends, N 


The Engliſh policies expreſſly declare, that “ the adventure ſhall begin upon the ſaid 

ds, and merchandize, from the loading thereof on-board the ſaid ſhip, and ſo ſhall continue 
until the ſaid ſhip, goods, and merchandizes, ſhall be arrived at L. and upon the ſaid ſhip 
until ſhe hath mogred at anchor 24 hours in good ſafety ; and upon the goods till the fame by 
there ſafely diſcharged and landed.” From theſe words, it is obvious, that the inſurers are 
not anſwerable for any accident which may happen to the goods in lighters or boats going 
a-board, previcus to the voyage; yet as the policy ſays, the riſk ſhall continue til the gondt 
are ſafely landed, it ſeems the inſurer continues reſponſible for the riſk to be run in carrying 
the goods in boats to the ſhore, If there be a loſs, however, in theſe caſes, the accident muſt 
have happened, while the goods were in the boats or lighters belonging tothe ſhip ; but inacaſe 
where the owner of the goods brings down his own lighter, receives the goods out of the ſhip, 
and, before they reach land, an accident happens, whereby the goods are damaged, the in- 
ſurer is diſcharged, although the inſurance be upon goods to London, and till the ſame be 
ſafely landed there. Sparrow v. Carruthers, 2 Stra. 1236. 
la the unloading of goods there ſhould be no unreaſonable delay, but this muſt always 
depend upon circumſtances. | 

The riſk on the body of a ſhip is generally to commence, * from her beginning to load at 

and fo ſhall continue and endure until the ſzid ſhip ſhall arrive at 

and hath there been moored at anchor 24 hours in good ſafety.” This mode of ſtating the 
commencement of the riſk muſt commonly be applied to inſurances on ſhips outward bound; 
for, when inſurance is made on the homeward riſk, the beginning of the adventure is ſome- 
times ſtated to be immediately from and after her arrival at the port abroad 3”. at other 
times, from the departure; and, in ſhort, it is very variable, depending upon the in- 
Clination of the inſured. 


Sixthly. Of the various Perils and Riſks againſt which the Underwriter inſures, 


The words now uſed expreſſive of the inſurer's riſks are very extenſive, including “ all 
perils of the ſeas, men of war, fire, enemies, pirates, rovers, thieves, jettiſons, letters of 
mart and cqunter-mart, ſurpriſals, takings at ſea, arreſts, reſtraints, and detainments, of 
all kings, princes, and people, of what nation, condition, or quality, ſoever ; barratry of 
the maſter or mariners, and all other perils, loſſes, and misfortunes, that have or ſhall come 
to the hurt, detriment, or damage, of the ſaid goods and merchandizes, and ſhip, or any part 
thereof. In addition to theſe, however, it is frequently the practice, to inſure her /of or 
not loſt, in which, if the ſhip ſhould be loſt, at the time of the inſurance, till the underwricer, 
provided there be no fraud, is liable. This practice is peculiar to Engliſh and American 
policies, nat being adopted by other nations. 


Sewventhly. The Confederation or Premium for the Rift or Hazard run. 


This is always expreſſed to have been received at the time of underwriting ; © we the aſ- 
ſurers confefling ourſelves paid the conſideration due unto us for this aſſurance by the aſſured.” 
This being ſubſcribed by the underwriter, it is proper to enquire whether, if the premium 
were not actually paid at the time, he could afterwards maintain an action for it againſt the 
aſſured, who might then produce his ſubſcription in evidence againſt himielf. Queſtions, up- 
on policies of aſſurance, ſtand moſt broadly upon the uſage of the place where the policy 1s 
effected, and this queſton would, no doubt, be determined by uſage. By the cuſtom of Lon- 
gon, the underwriter credits the broker, and not the aſſured for the premium; and therefore 
the underwriter cannot demand it of the aſſured ; but the broker as certainly could. 
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Fighthly. The Day, Mznth, ard Year, on which the Policy is executed. 


This inſertion ſeems very neceſſary, becauſe, by comparing the cate of the policy with the 
date of facts which happened afterwards, or are material to be proved, it will frequently ap- 
pear, whether there is any reaſon to ſuſpect fraud or improper conduct on the part of the in- 


; ſu red. 


Ninthly, That it be duly famped. 


An Act of Congreſs paſſed July 6th, 1797, has impoſed the following ſtamp-dutics a 
policies of Inſurance, if the ſhip or veſſel, &c. inſured, is going from one diſtrict to another 
in the United States, 25 cents, If going from the United *tates to any foreign port or place, 
when the ſum inſured is goo dollars, or under, 25 cents; exceeding 5co dollars, 1 dollar. 

By an Act of Congreſs paſted Feb. 28, 1799, any pelicy of Inſurance other than thoſe a- 
dove ſpecified, muſt be ſtamped as follows, viz. when the tum inſured is 00 dollars, ur un- 
der, 25 cents; exceeding 509 dollars, 1 dollar. | | 


II. THE CONSTRUCTION OF THE POLICY. 


In the eonſtruction of policies two rules chiefly prevail, namely, to give effect to the in- 
tentions of the parties, and to the uſage of trade, with reſpe& to the particular voyages or 
riſks to which the policy relates. 

In a cafe ſo ezrly as in the time of James the Second, a policy of inſurance was conftrued 
to run until the ſhip had ended and was diſcharged of her voyage; for arrival at the port, to 
which ſhe was bound, was not a diſcharge 1i// foe 20as wnloaded. 

But although this conftruRion is right, where the policy is general from A. to B. yet if it 
contain the words uſually inſerted “ and il! the ſhip ſhall hat e moored at anchor twenty-four 
hours in good ſafety,” the underwriter is not liable for any loſs ariſing from ſeizure after ſhe 
has been twenty-four hours in port; even if ſuch ſeizure was in conſequence of en aft of 
barratry of the maſter during the wyage. Lockyer and other v. Offley. 1 Term Rep. p. 
252. 

Upon an inſurance from London to the Eaſt Indies, warranted to depart with convoy, the 
facts were, that the ſhip went from London to the Downs, and from thence with convoy, and 
was loſt. It was adjudged, that the clauſe © warranted to depart with convoy,“ muſt be 
conſtrued according to the uſage among merchants, that is, from ſuch place wacre convoys 
are to be had, as the Daun. Lethulier's caſe. 2 Salk. 443. | 

The ſhip Succeſs was inſured ect and from Leghorn to the port of London, and till there 
moored twenty-four hours in good ſafety.” She arrived the Sth of July at Freſh Wharf and 
moored, but was the ſame day ſerved with an order to go back to the Hope to perform a 
fourteen days quarantine. The men upon this deſerted her, an on the 12th of the month 
the captain applied to be excuſed going back, which petition was adjourned to the 28th, 
when the regency ordered her back; and on the 30th the went back, performed the quaran- 
tine, and then ſent up for orders to air the goods; but before ſhe returned the ſhip was burnt, 
on the 23d of Auguft, and the queſtion was, whether the inſurer was liable. 

Lord chief juſtice Lee ruled, that though the ſhip was ſo long at her moorings, yet the 
could not be ſaid to be there in gd ſafety, which muſt mean the opportunity of unloading and 
diſcharging.-Waples . Eames. 2 Stra. 1243. | 

In an inſurance upon freighi, if an accident happens to the ſhip before any goods are put on 
board, which prevents her from ſailing, the inſured upon the policy cannot recover the freight 
which he would have earned if ſhe had failed. — Tongue v. Watts, 2 Stra. 1251. : 

But if the policy be a valued policy, and part of the cargo be on-board when ſuch accident 
happens, the reſt being ready to be ſhipped, the inſured may recover to the whole amount. 
Montgomery . Egginton. 3 Term Rep. 362. 

The words © at and from Bengal to England,“ mean the fr! arrival at Bengal; and, 
when ſuch words are uſed in policies, fit arrival is always implied and underſtood. —1 Atk. 
48. | i 
: When a ſhip is inſured at and frem a place and it arrives at that place, as long as the ſhip 
Is preparing for the voyage upon which it is inſured, the inſurer is liable: but, if all thoughts 
of the voyage be laid afide, and the ſhip lie there five, fix, or ſeven years, with the owner's 

Privity, the inſurer is not liable—Chitty v. Selwin, 2 Atk. 359- : 

A ſhip was inſured ar and from Jamaica to London : the had alſo been inſured from Lon- 
don to Jamaica generally, and was loſt in coaſting the iſland, after ſhe had touched for ſome 
days at one port there, but before ſhe had delivered all her outward-bound cargo at the other 
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ports of the ifland. The queſtion was, when the oytward-bound riſk commenced, and at 
what time the outward-bound riſk determined. A ſpecial jury, after an examination of mer. 


chants as to the cuſtom, decided, that the outward riſk ended when the ſhip had moored in 


any port of the iſland, and did not continue till he came to the laſt port of delivery. —Camdeg 


v. Cowley, 1 Blackſt. 417. 


And this has been fince confirmed by Lord Mansfield, who laid down this doctrine, that 
the outward riſk ufon the ſbip ended twenty-four hours after its arrival in the firſt port of the 
iſtand to which it was deſtined : but that the outward policy ph gd continued till they 
were landed. —-Parraſs v. London Affurance. Sittings atter Hilary, 1782. . 

An action was brought upon a policy of inſurance on goods, in a Dutch ſhip, from Mal. 
aza to Gibraltar, and at and from thence to England and Holland, both, or either: on g 
as hereunder agreed, beginning the adventure from the loading, and to continue till the ſhip 


and goods be arrived at England or Holland, and there ſafely landed. The agreement was, 
that, upon the arrival of the ſhip at Gibraltar, the goods might be unloaded, and reſhip. 


d in one or more Britiſh ſhip or ſhips for England and Holland, and to return ane per cent. 
if diſcharged in England.“ It appeared in evidence, that, when the ſhip came to Gibraltar, 
the goods were unloaded, and put into a ftore 5. (which it was proved was always conſidered 
as a warehouſe,) and that there was then no Britiſh ſhip there. Two days after the goods 
were put into the ſtore-ſhip, they were loſt in a ſtorm, 
Lee, chief juſtice. Policies are to be conſtrued largely, for the benefit of trade, and for 
the inſured. Now, it ſeems to be a ſtrict conftruRion, to confine this inſurance only to the 
unloading and reſhipping, and the accidents attending that act. The conſtruction ſhould be 
according to the courſe of trade in this place; and this appears to be the uſual mode of un- 
loading and reſhipping in that place, viz. that, when there is no Britiſh ſhip there, then the 
goods are kept in ſtore-ſhips. Where there is an inſurance on goods on-board fuch a ſhip, 
that inſurance extends to the carrying the goods to ſhore in a boat. So, if an inſurance be of 
goods to fuch a city, and the goods are brought in ſafety to ſuch a port, though diſtant from 
the city, that is a compliance with the policy, if that be the uſual place to which the ſhips 
come. Therefore, as here is a liberty given of unloading and reſhipping, it muſt be taken 
to be an inſuring under ſuch methods as are proper for unloading and reſhipping. There is 
no neglect on the part of the inſured, for the goods were brought into port the 19th, and were 
laſt the 22d, of November. This manner of unloading and reſhipping is to be conſidered as 
the neceflary means of attaining that which was intended by the palicy ; and ſeems to be the 
fame as if it had happened in the act of unſhipping from one ſhip into another. And as this 
is the known courſe of the trade, it ſeems extraordinary, if it were not intended. This is not 

be conſidered as a ſuſpenſion of the policy; for, as the policy would extend to a loſs, 

ppening in the unloading and reſhipping from one ſhip to another, ſo any means to attain 


| that end come within the meaning of the policy. The plaintiff had a verdit.—Tiernay v. 


Etherington. 1 Bur. 348. 
The decitions on this ſubject, notwithſtanding the vaſt variety of their circumſtances, are 
uniform in principle; and the judges always make a conſtant reference to the uſage of trade. 
At the ſame time, though the general rule be to refer to the uſage of the trade, yet the 
parties contracting may, by their own agreement, prevent ſuch a latitude of conſtruction. In 
order to do this, it is not neceflary that expreſs words of excluſion ſhould be inſerted in the 
policy ; but if, from the terms uſed, the court can collect, that ſuch was the intention of the 


parties, that conſtruction, which is moſt agrecable to their itention, will prevail, —Lavabre 


v. Wilſon, Doug. 27. | 
When an inſurance is made on one ſpecies of property, the damage ſuffered by loſs of pro- 
y different from that named in the policy, cannot be recovered. Thus a man, who has 
inſured a cargo of goods, cannot recover the freight which he has paid for the carriage of that 
cargo; nor can an owner, who inſures the {bib merely, demand fatisfaftion for the loſs of mer- 
chandize, laden thereon, or aſk from the inſurers extrandinary wages paid to the ſeamen, or 
the value of provifccns conſumed, by reaſon of the detention of the ſhp at any port longer than 
was expected. Fletcher and others v. Poole. Sittings after Eaſter, 1796.—Baillie v. Mo- 
digliani, Hilari-Term, 25 Geo. III. 

On a policy on a ſbip, ſailors* wages or proviſions are never allowed in ſettling the damages 3 
for, if a ſhip is detained, in conſequence of any injury received in a ſturm, though the under- 
writer muſt make good that damage, yet the inſured cannot come upon him for the amount 
- wages or provitious during the time ſhe was fo repairing,-Robertſon v. Ewer, 3 Term 

ep. 127. R 

But, on a poliey on a ſhip and furniture, where the proviſions for the crew were burnt, it was 
determined, that ren for the crew are comprehended under furniture, and that the under- 
writer was of courſe anſwerable for their loſfs,—Brough v. Whitmore, 4 Term, Rep. 206. 
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In order to entitle the infured to recover, the loſs muſt be a direct and immediate conſe- 
quence of the peril inſured, and not a remote one. | 

In an action on a policy of inſurance on the ſhip Mary, a letter of marque, the words of 
the policy were, ** at and from Liverpool to Antigua, with liberty to cruiſe ſix weeks, and to 
return to Ireland, or Falmouth, or Milford, with any prize or prizes.“ The ſhip having 
been taken, this action was brought, when a verdi& was found for the plaintiffs. 

The material parts of the evidence were, that the policy was made on the gth of Febru. 
ary, 1779, and there was no time fixed in it for the commencement or the duration of the 
voyage. The' captain of the ſhip ſwore, that he ſailed from Liverpool on the 28th of Feb- 
ruary ; he was five days before he cleared the land; and he proceeded on his direct vo age 


till the 14th of March, chacing, however, at different times, from the 7th to the 14th, at 


which time he began his cruiſe, giving notice thereof to the crew, and ordering a minute of 
it to be entered in the log-book, which was done, From the 14th of March, he continued 
cruiſing about the ſame latitude till the 17th or 18th of April, when he diſcontinued the 
cruiſe, of which he alſo gave notice, intending to $9 to the Burlings, off Liſbon, in the courſe 
of his voyage. On the 23d he renewed the cruiſe, of which he gave notice, as before, and 
ordered a minute, to that purpoſe, to be entered in the log-book. From that time he con- 
tinued cruifing till the 28th of April, when he was taken by an American privateer. Many 
witneſſes were examined, ſome of whom thought, that the liberty of cruiſing, given by the 
policy, meant fix ſucceflive weeks ; others conceived, that, if the ſeparate times of cruiſing, 
when added together, ſhould not exceed the ſpace of fix weeks, the terms of the inſurance 
would be complied with; but none of them could prove any uſage, as none of the witneſſes 
ever knew a caſe exactly circumſtanced like the preſent. 5 5 

A motion was made for a new trial; upon which Lord Mansfield ſaid, Here, the ſubject- 
matter, in my opinion, is deciſive to ſhew, that the ſix.weeks meant one continued period of 
time. A cruiſe is a well-known expreſſion for a connected portion of time. There are fre- 
quently articles for a month's cruiſe, a ſix-week's cruiſe, &c, Such a liberty, as in this 
caſe, to a letter of marque, is an excuſe ſor a deviation; for the true meaning is, © I will 
excuſe a deviation for fix weeks.“ If they had meant ſeparate days, they would have ſaid 
forty-two days. The court ordered a new trial. 

Infurance on a ſhip and cargo, from Liverpool to Oporto. The ſhip ſailed, but was driv- 
en hack by contrary winds ; and, before ſhe could fail again, an embargo was laid. The 
inſured applied to the underwriters for leave to put guns on-board, and to take out a letter of 


marque, The undetwriters conſented to the guns, for her defence; but refuſed the letter 


of marque. Notwithſtanding which, a general letter of marque was obtained, and put on- 
board, The ſhip failed and was taken on her voyage out, The jury thought that the letter 
of marque was not intended to be uſed hut in the voyage home. The court however deter- 
mined that this vacated the policy. Deniſon v. Modigliani, 5 Term, Rep, K. B. 580, 
Eaſter-Term, 1794. : : 855 

Thus it appears, that the material rules to be adhered to, in the conſtruction of policies, 
are the intention of the parties entering into the contract, and the uſage of trade. 


III. PERILS OF THE SEA. 


It may, in general, be ſaid, that every thing which happens to a ſhip, in the courſe of her 
voyage, by the immediate act of God, without the intervention of human agency, is a peril of 
the fea, Thus every accident happening by the violence of wind or waves, by thunder or 
lightning, by driving againſt rocks, by the ſtranding of the ſhip, or by any other violence' 
which human prudence could not foreſee, nor human ſtrength reſiſt, may be conſidered as a 
lofs within the meaning of ſuch a policy; and the inſurer muſt anſwer for all damages ſuſ- 
fined, in conſequence of ſuch accident. 1 Magens, 52, 76. TR : 

If a ſhip has been miſſing, and no intelligence received of her within a reaſonable time af- 
ter the failed, it ſhall be preſumed that ſhe foundered at ſea,—Newby v. Read, Sittings after 
Michaelmas, 3 Geo, III. ; : 

And even in action on a policy, in which there was a warranty againſt captures and ſeizures, 
where it was inſiſted, for the defendant, that, as captures and ſeizures were excepted, it lay 
upon the plaintiff to prove, that the loſs happened in the particular manner ſtated, Lord 
Chief Juſtice Lee faid, it would be unreaſonable to expect certain evidence of ſuch a loſs, 
Where every body on-board is preſumed to be drowned ; and all that can be required is, the 
beſt proof the nature of the caſe admits of, which the plaintiff has given. The jury found 

4 verdict for the plaintiff.-Green v. Brown, 2 Stra. 1190. 
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X $14 MARINE INSURANCES. ; 
A praQtice prevails among inſurers, that a ſhip ſhall be deemed loſt, if not heard of in fx 
months after her departure, (or after the time of the laſt intelligence from her,) for any part 
of Europe, an4 in twelve month, if for a greater diſtance, If, under this uſage, the inſurer 
ſhould pay the money, ſuppoſing the ſhip loſt, when it really is not, he may, as we ſhall fee 
hereaiter, recover it back in an action. 5 | : 


1V. CAPTURE AND DETENTION OF PRINCES. 


A A thipis to be conſidered as loſt by capture, though ſhe be never condemned at all, nor car. 
ried into any port or fleet of the enemy, and the inſurer muſt pay the value. If, after a con- 
demnation, the owner recover or retake her, the inſurer can be in no other condition than if 
ſhe had been retaken or recovered before condemnation. The inſurer runs the riſk of the in- 
Fured, and undertakes to indemnify ; he muſt therefore bear the /ſs actually ſuſtained. So that 
If, after condemnation, the owner recovers the ſhip in her complete condition, but has paid 
ſal vage, or been at any expence in getting her back, the inſurer muſt pay the loſs ſo actually 
foflained, No capture by the enemy can be fo total a loſs as to leave no poſſibility of recovery, 

Were a capture has been made, whether it be legal or not, the inſurers are liable for the 

charges of a compromiſe made, bona fide, to prevent the ſhip from being condemned as prize 

er to avoid a greater exp2nce.—Berens v. Rucker, 1 Blackſt. 313. f 

In caſes of capture, the underwriter is immediately reſponſible to the inſured. But, if the 
ſh p be recovered before a demand for indemnity, the inſurer is only liable tor the amount of 

the loſs actually ſuſtained at the time of the demand: or, if the ſhip be reſtored at any time 
ſubſequent to the payment by the underwriter, he ſhall then ſtand in the place of the inſured, 
and receive all the benefits and advantages reſulting from ſuch teſtitution,, All theſe regu- 
lations have their foundation in this great principle, that a policy of inſurance is nothing more 
than a contract of indemaity. | — 

The underwriter is likewiſe anſwerable for all loſs or damage ariſing to the inſured, « by 
the arreſts, reſtraints, and detainments, of all kings, princes, and peofle, of what nation, condition, 
& quality, wwhatſoever.”* | . 

The only queſtion then is, what ſhall be conſidered as ſuch detention. Lord Mansfield 

has ſaid, that the inſured may abandon in caſe merely of an arreſt or embargo by a prince, 
not an enemy; and conſequently ſuch an arreſt is a loſs within thæ meaning of the word de- 
tention.—2 Burr. 696. 
An embargo is an arreſt laid on ſhips or merchandize by public authority, or a prohibition 
of tate commonly iſſued to prevent foreign ſhips from putting to ſea in time of war, and 
ſometimes alſo to exclude them from entering our ports. Ships are frequently detained to 
ſerve a prince in an expedition, and for this end have their loading taicen out, without any re- 
gard to the colours they bear, or the princes to whoſe ſubjects they belong. And this is an 
arreſt within the meaning of the policy. i. 

In cafe of a detention by a foreign power, which in time of war may have ſeized a neutral 
veſſel at (2a, and carrie4 it into port to be ſearched for enemy's property, all the charges con- 
ſequent thereon muſt be borne by the underwriter : and whatgyver coſts may ariſe from an im- 
proper detention muſt always fall upon them. —Saloucci v. Johnſon, Hil. 25 Geo. III. 

But, though an und-rwrit-r is liable for ali damage arifing ts the owner of the ſhip or goods 
from the reftraiat or detention of princes, yet that rule is not extended to caſes where the 
inſored navigates againſt the laws of thoſe countries in the ports of which he may chance to be 
detained, or tp cafes where there iha!l be a ſeizure for non-payment of cuſtom.— 2 Vern. 176. 

If indeed anv of thoſe acts were committed by the. maſter af the ſhip, without the knowt- 
edge of the inſured, the underwriter would be liable, not for loſſes by detention, but for a loſs 
by the barratry of the maſter, 7 & | 

Since the caſe of Robertſon v. Ewer, mentioned before, there ſeems to be very little doubt, 
but that an underwriter is liable to pay damages ariſing by the detention or ſeizure of ſhips by 
the government of the country to which they belong; for an embargo had been laid by Lord 
Hood on all thipping at Barbadoes ; and it was never doubted that the inſurer was liable for 
any loſs which might have been ſaſtained by ſuch detention, proviced the loſs had happened 
to any of rhe property ſpecifically inſured. If the ſhip be detained by the order of the ſovereign 
before her departure for the voyage, but after the riſk commenced, the inſurer by our law is 


liable for the damage occaſioned by ſuch detention, as the words in the policy do in them- - 


felves import no reſtriction to reſtraints and embargoes by foreign potentates only. 
Although the words of this part of the policy are, © arreſts, reſtrainte, and detainments, f 
all kings, princes, and people, if rubat nation, condition, or quality whatſcever ;”” yet the word 
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people muſt be underſtood as applying to thoſe people who are the ruling power of the country 


and not to any aſſemblage of people who arreſt the ſhip in a violent and riotous manner. 
Neſbitt v. Luſhington, 4 Term Rep. 783. | 

Before the inſured can recover againſt the underwriter in cafes of detention, he muſt firſt 
abandon to the inſurers his right, and whatever claims he may have to the goods inſured. 
This point will be-treated of under the head of Abandonment. 


V. BARRATRY OF THE MASTER OR MARINERS, ka 

Barratry is committed when the maſter of the ſhip, or the mariners, cheat the owners, or 

inſurers, whether it be by running away with the ſhip, ſinking her, deſerting her, embezzling 
the cargo, or by carrying a ſhip a coucſe different from their orders. Poſtlethwaiteꝰs Dict. 
1 vol. p. 136, 214. Theſe definitions are fo very comprehenſive, that they ſeem to take in 
every caſe of darratry, known to the law of England. From a review of the decifions on this 
ſubject, it appears, that any act of the maſter, or of the mariners, which is of a criminal na- 
ture, or which is groſſly negligent, tending to their own benefit, to the prejudice of the owu- 
ers of the ſhip, without their conſent or privity, is barratry. | 

It is not neceſſary, in order to entitle the inſured to recover for barratry, that the loſs 
ſhould happen in the act of barratry : that is, it is immaterial, whether it take place during the 

fraudulent voyage, or after the ſhip'has returned to the regular courſe z forthe moment the ſhip 
is carried from its right track, with an evil intent, barratry is committed. Cow p. Rep. 15 ö. 

But the loſs, in conſequence of the act of barratry, muſt happen during the voyage inſu< 

red, and within the time limited by the policy; for, if the captain be guilty of barratry by 
ſmuggling, and the ſhip afterwards arrive at the port of deſtination, and be there moored at 
anchor twenty-four bours in ſafety, the underwriters are not liable, if, after this, ſhe 
ſhould be ſeized for that act 4 muggling.—Lockyer v Offley. 1 Term Rep. p. 252. 

If the act of the captain be done with a view to the benefit of his owners, and not to ad- 
vance his own private intereſt, na barratry is committed. To conſtitute barratry, it muſt be 
without the knowledge or conſent of the owners, . 

On a caſe ſtated for the opinion of the court, Lord Mansfield obſerved, It is ſomewhat 
extraordinary that the word barratry ſhould have crept into inſurances, and ſtill more, that 
it ſhoyld have continued in them ſo long; for the underwriter inſures the conduct of the cap- 
tain, whom he does not appoint, and cannot diſmiſs, to the owner, who can do either. The 
point to be conſidered is, whether barratry, in the ſenſe in which it is uſed in our policies of 
inſurance, can be committed againſt any but the owners of the ſhip. It is clear beyond 
contradiction, that it cannot; for barratry is ſomething contrary to the duty of maſter and 
mariners, the very terms of which imply, that it muſt be in the relation in which they ſtand 
to the oconers of the ſbip. The words uſed are the maſters and mariners, which are very par- 
ticular. An owner cannot commit barratry,% He may make himſelf liable by his fraudulent 
wnduF to the owner of the goods, but not as for nia And, beſides, barratry cannot 
be committed againſt the owner, with his conſent-: for, though the owner may become liable 
for a civil loſs by the misbehaviour of the captain, if he conſents, yet that is not barratry. 
Barratry muſt partake of ſomething criminal, and muſt be committed againſt the owner by 
the maſter or mariners. In the caſe of Vallejo and Wheeler, the court took it for granted, 
that barratry could only be committed againſt the owner of the ſhip, | 

If the owner be alſo maſter of the ſhip, any act, which, in another maſter, would be 
conſtrued barratry, cannot be ſo in him. Ws 


If the parties inſert in the policy the words in any lawful trade, if the captain commit 
barratry by ſmuggling, the underwriters are anſwerable. For, otherwiſe the word barratry 
hould be truck out of the policy; and moſt clearly the ſtipulation in the policy reſpecting 
the employment of the ſhip in a lawful trale, muſt mean, as was ſaid by Lord Kenyon, in 
celivering the unanimous opinion of the court, the trade on which ſhe is ſent by the owners. 
Havelock v. Hancil, 4 Term Rep. 277. - 5 

A very accurate definition of one ſpecies of bar ratry has been laid down, in the eaſe of 
Roſs vv. Hunter. | . a 7 

This was an inſurance on goods on-board the Live Oak, at and from Jamaica to New-Or- 
leans. She ſailed on the voyage, inſured in May, 1783, and arrived, in June following, at the 
mouth of the river Mifſifippi. When the captain had 2 thus far, he dropped anchor, and 
went in his boat up the river to New-Orleans; and, on his return, without carrying the ſhip 
to her port of deſtination, ſtood away for the Havannah ; after his departure whence he was 
never afterwards heard of, A verdi& was found for the plaintiff againſt the underwriter. 

Mr. Juſtice Buller aid, in one ſenſe of the word, barratry is a deviation by the captain, 
fer fraudulent purpoſes of his own. Then the queſtion in this caſe is, whether the captain 
iid deviate aich 4 fraudulent view. The jury have thought that he had a fraudulent ige 
tention, and 11 the verdict is right. 4 Term Rep. 35. 
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VI: PARTIAL LOSSES, AND ADJUSTMENT. + 


A total loſs does not always mean that the property inſured is irrecoverably loſt or gone: 
but that, by ſome of the perils mentioned in the policy it is in ſuch a condition as to be of 
little uſe or value to the inſured, and ſo much 1 as to juſtify him in abandoning to the 
inſurer, and in calling upon him to pay the whole amount of his inſurance, av if a total loſs 
had actually happened. But a total loſs is ſo intimately blended with the doctrine of aban- 
donment, that we ſhall refer what may be ſaid on this fubjeR till we come to the head of a- 
bandoament, Here it will be ſufficient to remark, that, in caſe of a total loſs, literally fo 
called, the prime cft of the property inſured, or the value mentioned in the policy, muſt 
be paid by the underwriter ; at leaft as far as his proportion of the inſurance extends. The 
inſurer has nothing to do with the market; he has no concern in any profit or loſs which 
may ariſe to the merchant from the ſale of the goods. If they be totally loſt, he muſt pa 
the value of the thing he inſured at the ovrſet ; he has no concern in any ſubſequent value. 
So, if part of the cargo, capable of a ſeveral and diſtin& valuation at the outſet, be totally loſt, 
28, if there be one hundred hogſheads of ſugar, and ten happen to be loſt, the infurer muſt 
pay the prime-coſt of thoſe ten hogſheads, without any regard to the price for which the 
other ninety may be ſold. 

The word average, in policies, has two ſignifications ; it means © a contribution to a gene- 
ral Þofs ; and it alſo is uſed to ſignify A4 particular partial loſs.” That which means 
6A contribution to a general liſi“ will be treated of in the next diviſion. 

Partial loſs (the ſubje& of our preſent inquiry) implies a damage, which the ſhip may 
have ſuſtained, in the courſe of her voyage, from any of the perils mentioned in the policy ; 
when applied to the cargo, it means the damage which goods may have received, without 
any fault of the maſter, by ſtorm, capture, ſtranding,” or ſhipwreck, although the whole, 
of the greater part thereof, may arrive in port. The partial loſſes falt upon the owners of the 
property ſo damaged, who muſt be indemaified by the underwriter. 


The underwriters of London expreſſly declare, as appears from a memorandum at the foot 


of the policy, that they will not anſwer for partial loſſes, not amounting to 3 per cent. This 
clauſe was intended to prevent the underwriters from being continually haraſſed by trifling 
demands. But, at the ſame time that they provide againſt trifling claims for partial loſſes, they 
undertake to indemnify againſt loſſes, however inconfiderable, that ariſe from a general average, 

When we ſpeak of the underwriters being liable to pay, whether for tetal or partial loſſes, 
it muſt always be underitood, that they are liable only in proportion to the ſums which they 
have underwritten, Thus, if a man underwrite — upon property valued at 5000. and a 
total loſs happened, he ſhall be anſwerable for 1007. and rio more, that being the amount of 
his ſubſcription ; if only a partial loſs, amounting to 600. or 70/. fer cent. upon the whole 

value, he ſhall pay 60% or 70l. being his proportion of the loſs. 

As to the queſtion of how the proportion of damage is to be aſcertained, the grand and 
leading caſe is that of Lewis and another . Rucker, 2 Burr. 1167, from which, as it was 
ſo ably treated by Lord Mansficld, we think it neceſſary to give copious extracts. 

A rule having been obtained by the plaintiffs, who were the inſured, for the defendant 
(the inſurer) to (hew cauſe, why a verdi&, obtained. by him, ſhould not be ſet aſide, and a 
new trial had : : 

The court after hearing the matter fully debated, took time to adviſe, and their unani- 
mous opinion was delivered, to the following effect, by 

Lord Mansficld,—Uhjs was an action brought upon a policy, by the plaintiffs, for Mr. 
James Bordieu, upon the goods on-board a ſhip, called the Vrow Martha, at and from St. 
Thomas's I Hand to Hamburgh, from the loading at St. Thomas's Ifland till the ſhip ſhould 
arrive and land the goods at Hamburgh. The goods, which conſiſted of ſugars, coffee, and 
indigo, were valued ; the clayed ſugars at 3o/. per hogſhead ; the Muſcovado ſugars at 200. 
per hogſhead ; and the coffee and indigo were likewiſe reſpectively valued. The ſugars were 
warranted free from average, (that is partial loſs) under $/. per cent. and all other goods free 
from average under 3/. pcr cent. unleſs general or the ſhip be ſtranded, 

In the conrſe of the voyage the ſea-water got in; and, when the ſhip arrived at Ham- 
burgh, it appeared that every hogſhead of ſugar was damaged. The damage the ſugars had 
ſuſtained made it neceſſary to ſell them immediately, and they were accordingly fold ; but 
the difference between the price which they brought, on account of the damage, and that 
which they might then have been ſold for at Hamburgh, if they had begn found, was as 
201. os, 84. per hogſhead is to 23“. 75. 8d. per hogſhead : (that is, if found, they wonld 
have been worth 23“. 73. 8.1. per hogſhcad ; as damaged, they were only worth 20l. os. 8, 
per hogſhea f.) 

The defendant paid into court, by the following rule of eſtimating the damage! 
he paid the like propertion 7 the ſum, at æblicb the ſugars were valued in the policy, ai ibs 
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ice of the damaged ſugars bore to ſound ſugars at Hamburgh, the port of delivery. And the 
Aa queſtion was, by what meaſure ot 5 the damage, . f ook homers id of the 

caſe, ought to be eſtimated. | 

The ſpecial jury (amongſt whom there were many ſenſible merchants) found the defend- 
ant's rule of eſtimation to be right, and gave their verdi& for him. | 

And it is now the duty of the court to ſay, whether the 
by a proper meaſure. This is the rule by which it was eſtimated, 

The defendant takes the proportion of the difference betweeri ſound and damaged at the port 
of delivery, and pays that proportion upon the value of the goods ſpecified in the policy; 
and has no regard to the price in money, which either the ſound or the damaged goods bore 
in the port of delivery. He ſays, the proportion of the difference is equally the rule, whe- 
ther the goods come to a riſing or a falling market. For inſtance, ſuppoſe the value in 
the policy to be 30l. the goods are damaged but ſell for 4o/. | 
would have ſold for 500%. The difference then between the ſound and damaged is a fifth, 
conſequently the inſurer muſt pay a fifth of the prime coſt, or value in the policy, that is 
61. e conwerſo, if they come to à loſing market, and ſell for 1cl, being damaged, but would 
have fold for 2c. if found, the difference is one-half : the inſurer muſt pay half the prime 
coſt, or of the value in the policy, that is 15/. 

To this rule an objection has been made: that it is going by a different meaſure in the 
caſe of a partial, from that which governs in caſe of a total loſs : for, upon a total loſs, the 
prime coſt, or value in the policy muſt be paid. The anſwer to which objedtion is, that 
the diſtinction is founded in the nature of the thing. Inſurance is a contraR of indemnity, 
againſt the perils of the voyage, to the amount of the value in the policy ; and, therefore, 
if the thing be totally loſt, the inſurer muſt pay the whole value which he inſured at the 
outſet. But where a part of the commodity is ſpoiled, no meaſure can be taken from the 
prime coſt to aſcertain the quantity of the damage ſuſtained. The only way is, to fix whe- 
ther the thing be a third or fourth worſe than the ſound commodity ; and then you pay a 
third or fourth of the prime coſt, or value of the goods ſo damaged. 

We are of opinion, that the rule by which the jury have gone is the right meaſure, 

Wherever there is a ſpecific deſcription of caſks, or goods, the rule of eſtimating the 
average is as above ſtated ; bur, in a ſubſequent caſe, the property, which conſiſted in vari- 
ous goods taken from an _ was valued at the ſum inſured, and part was loft by perils 
of the ſea 3 conſequently the ſame rule could not be adopted, on account of the nature of 
the thing infured. The only mode was to go into an account of the whole value of the 
goods, and take a proportion of that ſum as the amount of the goods loſt, Le Cras 2. 
Hughes, Eaft. Term. 22 Geo. III. | 

Some goods are in their nature periſhable ; and therefore the underwriters have, by ex- 
reſs words inſerted in their policy, declared that they will nat be anſwerable for any partial 
boſs happening to corn, fiſh, ſalt, Nuit, flour, and ſeed, unleſs it ariſe by way of a general 
average, or in conſequence of the ſhip being ſtranded. Upon this clauſe it is neceſſary to 
obſerve, that corn is a general term, and includes many particulars ; peas and beans have 
been held to come within the meaning of the word. Maſon v. >kurray, Sit. after Hilary, 1780. 

But in à late trial at Guildhall, in the court of common-pleas, Mr. Juſtice Wilſon was 
of opinion, that the term ſalt did not include ſalt- petre.— Journu v. Bourdieu, Sittings af- 
ter Eaſter Term. 27 Geo. III. 

It has likewiſe been determined, that there cannot be a total loſs of corn. fiſh, ſalt, fruit, 
flour, or ſeed, but by the abſoture deſtruFimm of the thing inſi · d; for, while it ſpecifically 
remains, though wholly unfit for uſe, and though the loſs of it exceeds the ſum to be paid 
for the freight of it, that this is not ſuch a loſs as is to be borne by the underwriters, 
Wilſon v. Smith, 3 Burr, 1550.—Maſon v. Skurray, Sittings after Hilary Term, 1780. 

When the quantity of damage ſuſtained in the courſe of the voyage is known, and the 
amount which each underwriter of the policy is liable to pay, is ſettled, .it is uſual for the 
underwriter to endorſe on the policy . adjufted this loſt at ſo much per cent. or ſome words 
to the ſame effect. This is called an adjuſtment. 

After an adjuſtment has been ſigned by the underwriter, if he refuſe to pay, the owner 

s no occaſion to go into a proof of his loſs, or any of the circumſtances reſpecting it; but, 
if any fraud were uſed in obtaining the adjuſtment, that would be a ground for ſetting it 
aide, Hog v. Gouldney, Sitt. after Trin. 1745. Beawes, Lex Merc. 310.—Thelluſfſon 
2. Fletcher, Dougl. 301. | - ; 

If any inſurer pay money for a total loſs, and in fact it be ſo at the time of adjuſtment ; . 
if it afterwards turn out to be only a partial loſs, he ſhall not recover back the money fo paid 
to the inſured ; for ſubſtantial juſtice is done, by putting him in place of the infured, and 
kiring him all the advantages that may ariſe from the ſalvage,-Da Coſta v. Frith, 4 Burr. 3966, 
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jury have eſtimated the damage 


if they had been ſound they - 
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VII. GENERAL AVERAGE. 


Whatever the maſter of a ſhip in diſtreſs does for the preſervation of the whole, in cutting 
away maſts or cables, or in throwing goods overboard to lighten his veſſel, which is what is 
meant by jettiſon or jetſon, is permitted to be brought into a general average: in which all 
who are concerned in ſhip, freight, and cargo, are to bear an equal or proportionable part of 
the loſs of what was ſo ſacrificed for the common welfare; and it muſt be made good by the 
inſurers in ſuch proportions as they have underwritten, 1 Magens, 55. 

In order to make the act of throwing the goods overboard legal, the ſhip muſt be in dif 
treſs, and the ſacrificing a part muſt be neceſſary to preſerve the reſt. 

If the ſhip ride out the ſtorm, and arrive in ſafety at the port of deſtination, the captain 
muſt make regular proteſts, and muſt ſwear, in which ſome of the crew muſt join, that the 
goods were caſt oyerhoard for no other cauſe but for the ſafety of the ſhip and the reſt of the 
cargo, Beawes, 148. Malloy, 1. 2. c. 6.4 2. | : 

There can be no contribution (which is another word uſed frequently for this ſpecies 
of averages ) without the ejection of ſome goods, and the ſaving of others: but it is not al- 
ways neceſlary for the purpoſe of contribution, that the ſhip ſhould arrive at the port of deſ- 
tination, . i 8 

If the jettiſon does not ſave the ſhip, but ſhe periſh in the ſtorm, there ſhall be no contribu. 
tion of ſuch goods as may happen to be ſaved ; becauſe the object, for which the goods were 
thrown oyerboard, was not attained. But if the ſhip, being once preſerved by ſuch means, 
and continuing her courſe, ſhould afterwards be loſt, the property ſaved from the ſecond ac. 
cident ſhall contribute to the loſs ſuſtained by thoſe whoſe goods were caſt out upon the 
former occaſion.ä— 2 Magens, 98. 

It is hardly neceſſary to ſtate with minuteneſs the various accidents and charges that will 
entitle the party ſuffering to call upon the reſt for a contribution; becauſe, we may refer 
them all to this principle, that all loſſes ſuſtained and expences incurred voluntarily and de. 
liberately, with a view to prevent a total loſs of the ſhip and cargo, ought to be equally borne 
by the ſhip and her remaining lading. Such, for inſtance, is the damage ſuſtained in de. 
fending a ſhip againſt an enemy or pirate: ſuch is the expence of curing and attendance up. 
on the officers or mariners wounded in ſuch defence: and ſuch alſo is the ſum which the 
maſter may have promiſed to pay for the ranſom of his ſhip to any privateer or pirate, when 
taken. A maſter who has cut his maſt, parted with his cable, or abandoned any other part 
of the ſhip and cargo, in a ſtorm, in order to ſave the ſhip, is well entitled to this compenſa- 
tion: but if he ſhould Hſe them by the ſtorm, the loſs falls only upon the ſhip and freight; 
becauſe the tempeſt only was the occaſion af this loſs, without the deliveration of the maſter 
and crew; and was not done with a view to ſave the ſhip and lading. Upon the ſame prin- 
eiple it is eſtabliſhed, that when a ſhip arrives at the mouth of a harbour, and the maſter, 
finding that his ſhip is too heavy laden to ſail up, is obliged to put part of the cargo into hoys 
and barges ; the owners of the ſhip and of the goods that remained are obliged to contribute if 
the lighters periſhed. Bat if tbe ſhip ſhould be loſt, and the lighters ſaved, the owners of 
the goods ſo preſerved were not to contribute to the proprietors of the ſhip and cargo loſt.— 
2 Magens, 96. 183. | 1 | | 
The difference is this, the lightening of the ſhip was an act of deliberation for the general 
benefit : whereas the circumſtance of the lighters being ſaved, and the ſhip loft, was acci- 
dental, no way proceeding from a regard for the whole.— 1 Magens, 56. 

It is not only the value of the goods thrawn overboard that muſt be conſidered in a general 

average, but alſo the value of ſuch as receive any damage by wet, &c. from the jettiſon of 
the os, 148. Molloy, I. 2. c. 6. F. 8. 
If a ſhip be taken by force, carried into ſome port, and the crew remain on- board to take 
care of and reclaim her, not only the charges of reclalm ing ſhall be brought into a general 
average, but the wages and expence of the ſhip's company during her arreſt, from the time 
of her canture and being diſturbed in her voyage. — Beawes, 150. . 

But ſailors wages and victuals, when they are under a neceſſity of performing quarantine, 
in which caſe the maſter would 'haye been obliged to maintain and pay them, though his 
yeſſel had arrived only in ballaſt, do not come into general average, yet charges, occurring 
by an extraordinary quarantine, ſhall be brought into a general average. 3 

Whether the extraordinary wages and victuals expended during the detention by a foreign 
prince not at war, ought to be brought into a general average, ſo as to charge the under- 
wrigers has never been expreſſiy determined, although it ſeems to be the general opinion that 
they ſhould, | 
Fo, likewiſe, where a ſhip is obliged to go into port for the benefit of the whole concern, 

the charges of loading and unloading the cargo, and taking care of it, and the wages and 
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proviſions of the evorkmen bired for the repairs, become general average. Da Coſta v. Newn- 
ham, 2 Term Rep. 407. . 

By the antient laws of Rhodes, Oleron, and Wiſbuy, the ſhip and all the remaining goods 
ſhall contribute to the loſs ſuſtained. The moſt valuable goods, though their weight ſhould 
have been 1arapable of putting the ſhip in the leaſt hazard, as diamonds or precious ſtones, 
muſt be valued at their juſt price in this contribution, becauſe they could not have been fa 
ved to the owners but by the ejection of the other goods. Neither the perſons of thoſe in the 
ſhip, nor the ſhip-proviſions, nor the reſpondentia-bonds, ſuffer any eſtimation ; nor does 
wearing apparel in cheſts and boxes, nor do ſuch jewels as belong to the perſon merely ; but 
if the jewels are a part of the cargo, they muſt contribute. x. 

Thoſe who carry jewels by ſea ought to communicate that circumſtance to the maſter ; 
becauſe the care of them will be increaſed in proportion to their worth, to prevent their being 
thrown overboard promiſcuouſly with other things; and hence their preſervation will be a 
common benefit.— 1 Magens, 63. 

The wages of ſailors are not to contribute to the general loſs ; a proviſion intended to meke 
this deſcription of men more eaſily conſent to a jettiſon as they do not then riſk their all, be- 
ing till aſſured that their wages will be paid, — 1 Magens, 71. 3 

The way of fixing a right ſum, by which the average ought to be computed, can only be 
by examining what the whole ſhip, freight, and cargo, if no jettiſon had been made, would 
have produced neat, if they all had belonged to one perſon, and been fold for ready money. 
And this is the ſum whereon the contribution ſhould be made, all the particular goods bear- 
ing their nett proportion.— 1 Magens, 69. : 

Gold, ſilver, and jewels, contribute to a general average, according to their full value, and 
in the ſame manner as any other ſpecies of merchandize.— 1 Magens, 62. and Peters v. 
Milligan, Sittings at Guildhall after Michaelmas, 1787. Sa Fe 

The contribution is in general not made till the ſhip arrive at the place of delivery : but 
accidents may happen, which may cauſe a contribution before the reach her deſtined port. 
Thus, when a veſſel has been obliged to make a jettiſon, or, by the damages ſuffered, ſoom 
after ſailing, is obliged to return to her port of diſcharge ; the neceſſary charges of her re- 
pairs, and the replacing the goods thrown overboard, may then be ſettled by a general aver- 
age,-T Magene, 60. | 
The following Examples of adjuſted Averages are here ſubjoinel, having received the Approba- 
| | tian of ſ,me experienced Merchants, 


The Sea-horſe, captain Dix, laden with hemp, flax, and iron, bound from Riga to Lon- 
don, ran on-ſhore, coming through the Grounds, at Elfineur : the captain hired a great num- 
ber of men and ſeveral lighters to lighten the ſhip and get her afloat again ; which was ſoon 
done; but he was obliged to pay 120]. for their aſſiſtance. This expence being incurred to 
preſerve both ſhip and cargo, the average muſt conſequently be general. When the ſhip ar- 
rived at London, the captain immediately made a proteſt and an average-bill : he then went 
to the merchant, to whom his goods were addreſſed, to have it ſigned, and to know the valuc 
of each man's property. | | 


— 2 — — Ha. — — 
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* 


Average accruing to the gs On — in 1782, for Aſiftante in gering 


| a a 1 . 
—_— charges paid at the Sound for lighters and affiſtance in gettiag the 
p 8 — — — — 120 0 0 7 

Protaſt and Poſtages — — — DS 08 

8 . — — —_— 

| I2z © © 

— ————— 

Should _ ſhip arrive at London, ſhe wil! make 75ool. freight 700 © 0 
Wages, for all the people, 3 months and 10 da 139 10 © 

ViQuuals fer ditto + — & 4122 Io © J 8 

| - | —C—_—— 

Freight to contribute 450 0 0 

Ship Sea-horfe valued at — — — 4000 © o 

Freight valued at — — | = 459 0 0 

F. 14 * value of hemp, as per invoice — — 6000 o o 

P. N. fir value of flax — — — 1000 © o 

T. R. for value of iron — — — 350 © 0 


— 
— 
EC 
8 
O 
O 


If 1xSoc!. loſs give 1227. what will 100. loſs give ? | 
3 Anſwer, 11, 0s, 8d. per cent. 


| : | 525 1 

The mip muſt bear 40507. at r/. os. 8d. (which'the infurers return) 41 7 2 
Freight, 4561. at 1. os, 8d. per cent. — 1 $ 23 60 
F. J. pays the captain for 6000. at the ſame rate — 62 0 6 
D. N. pays the ſame for 1000“. — — 8 
T. R. pays the ſame for 3 5ö0l. — = 9 12 4 
4a 0 © 

— l — — 


The Mary, captain T. partly laden with goods, ſailed in May, 1782, from London, bound 
to St. Peterſburgh. She failed the third of that month, and, after an agreeable paſſage, ar- 
rived at Elſineur on the 1oth, whenee ſhe ſailed the ſame day, with a fair wind, for St. Pe- 
terſburgh : the next day a heavy gale of wind roſe contrary, inſomuch that it obliged the 
captain to bear away for Elfineur again : but night coming on, and the gale increaſing, it 
being ſo dark that it was unſafe to continue running in ſuch a dangeroas place, thickly heſct 
with many ſands, and having a ſtrong current, the captain judged it beſt to bring the ſhip to 
an anchor, which he accordingly did in 15 fathoms Water. Before the ſhip had been at an- 
chor half an hour, ſhe began to drive; and, as ſhe till kept driving, with both anchors a+ 
head and the wind blowing ſtronger and ſtronger, they found it impoſſible to purchaſe their 
anchors : then the captaia and ſhip's company judged it ſafeſt to cut the cables, in order to 
ſave their own lives and the ſhip and cargo, and take their chance in running for the Roads: 
luckily they got ſafe in; and, the weather abating, they brought up with a ſmall anchor. 

'The Mary then wanted cables and anchors before ſhe could proceed to St. Peterſburgh ; 
the maſter, therefore, went directly on-ſhore, bought them, and paid the following ſums : 


1 

Proteſt — — — 1 
Two new cables and buoy- ropes = _ £39 10 © 
One- third always deducted for new — — 29 16 8 

| — 59 13 4 

Two anchors and two buoys — _ — 1 

Charges in getting them on-board, &c, — _ Gs 

— 

100 © o 

— — 


DET 


ok -I=H—-a K+ 


AW AMS | A 


GENERAL AVERAGE, | 32. 


As the cables were cut away for preſervation of hip and cargo, It muſt be 2 general aver- 
age, and both muſt contribute to pay the damages ſuſtained. The captain made the follow - 
ing average bill, on his arrival at Peterſburgh, in order to recover the damages. 


Average accrued to the Mary, for the Loſs of ber Anchors and Cab les, in Proſecution 
4 „ St. Peter ſbur gb, 1782. g 17 .* 
Ship Mary valued at — — — 800 0 © 
Freight (after wages and victuals deducted) valued at — 50 o 0 
O. P.'s value of goods — — — 700 © © 
V. R.'s value of goods — * — 225 © © 
T. T.'s value of goods — — — 1 
1 
If 1800. loſy give 100/, what will 1001. give ? 5 
Anſwer, 5. 118. 1d. per cent. 
The ſhip muſt bear 80. at 5/. 118. 1d. per cent. 8 — ad $*:Y 
The freight muſt bear 50. at the ſame — — 2 15 8 
O. P. muſt pay the captain, at St. Peterſburgh, for 700. at the ſame 33 17 9g 
V. R. muſt pay, for 225/. at the ſame — — 12 10 0 
T. T. muſt pay, for 2 l. at the ſame — — 1 7 1 
100 0 © 


Having received $2). 1 6. 8d. at Peterſburgh, the captain ſends his proteſt and avera 
þill to bis qwner, to receive of the underwriters thai ſhares of the loſs vpon the thip an 
freight. 


Captain T. of the Sea Adventure, bound from London to Virginia, in ballaſt, was riding 


at anchor in the Downs, with a large fleet of ſhips, in a gale of wind. She had not been at 


anchor long before ſhe began to drive; and the captain, perceiving her to be in great danger 
of being 0n-ſhore, or elſe foul of the other veſſels, judged it ſafeſt to cut his cables, as he 
muſt haye been driven on-ſhore if he had not. After the was over, he went to Dover, 
bought new anchors and cables, and drew upon his owner tor the amount of them, as fol- 


lows : & *% 
Two anchors and buoys — — — 34 18 © 
Rope-makers bill for new cables, &c. — _ 8 
Proteſt WY: ad — o 10 0 
— 

9 


The captain then ſent the charges of reinſtating the cables and anchors cut away, and of 
the proteſt, to his owner, that he might recover of the inſurers the damage ſuſtained. 


State of the Sea- Adwenture's Average. „ 6 
Two anchors and two buoys — — 34 18 0 
Rope-maker*s bill = £54 2 © 
One- third always deducted for new — 18 0 8 : 
— — 3 1 
Proteſt | p — — „ 
Charges in getting the anchors, &c. on-board — 8 
74 4 4 


| Ship valued at 2000/. 
If 20001. loſs give 740. 4. 4d. what will 100/. loſs give? 
Anſwer, 31. 145. zdf. per cert. 
Obſerve, if a ſhip had been riding in a gale of wind, and the cables had parted, that loſs 
would have fallen upon the owners, for the underwriters are not liable to pay for wear and tear. 
This may ſerve as a ſimilar caſe for all ſhips in ballaſt that have cut away their maſts, 
Cables, &c. for preſervation. 
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A loaded (hip met with ſuch exceeding bad weather, that the maſter and mariners found 
it impoſſible to lave her without throwing part of her cargo overboard, which they are 
authoriſed to do for preſervation. Being thus neceſſitated, they threw ſuch goods overboard 
as lay neareſt at hand, and lightened the ſhip of 10 caſks of hardware and 30 hogſheads of ſu- 
gar, which they judged fufficient to keep her from finking. Soon after that, the ſhip arriy- 
ed at her deſtined place, and then an average-bill was immediately made, in order to adjuſt 


- the loſs, and to pay the proprietors ot thoſe goods which were thrown overboard for the good 


of the whole. * 
Average accrued to the Ship for Goods thrown overboard, for Preſervation of the Ship, 
. . Freight, and Charge. | 1 
Ship valued at — — — 2000 o o 
Freight (wages and victuals deduRted) — PPV 
J R. 's value of goods TAW — 6000 © o 
P.'s value of goods — — — 300 © © 
F. s value of goods —— — ET: 2 1D" 1500 © © 
A. W. for 30 hogſheads of ſugar — —. 800 o o 
L. L. for 10 caſks of hardware .. — — © 7; eat 1200 © o 
RES» 4 50 _ 12000 © © 
If 12900/. loſs give 20007. what will 100/. loſs give? Anſ. 161. 135. 4d. per cent. 
5 | 0 a | 3 
Mr. A. W. 's goods, thrown overboard, were valued at 0 . 
Mr. L. L. s dito. EET, Ts.” — 1200 © 0 


2000 © 0 
— -— —„— tm 


SALES, wy ? p 6 f 8 f 
The ſhip muſt pay to A. W. and L. L. for 2000). at 16/. 135. 4d. per cent. 333 6 $ 


The freight, 2000. at 16/. 145. 4d. per cent. — — 33 6 8 
LR. for 6000/. at the ſaſne— — _ — > 6 
* for 3000. at the ſame W — — 50 0 © 

N. F. for 15007. at the fame — 1 — 0 
Rt 284 8 e 


A. W. and L. L. receive, of the owners of the goods ſaved, and of the ſhip's owners or 
captain, 16667: 135. 44. for their value of the goods thrown overboard 3 which they divide thus: 
If 2000/. receive 1666/. 138. 4d. what will 800). receive ? Anſ. L. 666 13 4 
Taſurers pay for 800. at 16. 138. 44. per cent. — — — 133 6 8 


800 o o 


A. W. receives of the underwriters 160. 138. 44. per cent. for the ſum that he inſured, 
and of the owners of what was ſaved 666/. 13s. 4d. which is equal to the loſs he ſuſtained 
by his property being thrown overboard. | : p 

| (<6 
L. L. receives, of the owners of the ſhip and goods preſerved, — — 1000 O o 
And the inſurers, for the 1200/, which he had inſured, at 160. 13s. 4d. per cent. 200 0 0 


Value of L. L. “s propertx 1299 0 o 


{ 


It 3s uſual for the owners of goods preſerved, and alſo for the owner of the ſhip, to pay 
their average to the ſufferers on receipt of their goods and on delivery of the ſhip; their re- 
&refs being upon the inſurers, who muſt return the ſame. 
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The Mary, captain Thompſon, at Leghorn, bound ro London, ſailed with a fair wind, 
which continued for ſome days, when ſhe was boarded by pirates, who forcibly took away 
fix large guns, two cables, two anchors, much cabin-furniture, and one compals, leaving the 
ſhip without other damage. A violent ſtorm afterwards aroſe, which diſabled the ſhip fo 
much, that the men, who laboured hard at the pumps, could ſcarcely keep her from ſinking. 

is continued fo long, that the men, wearied out, gave themſelves up for loſt, and diicon- 
tinued their labour. The captain ſupplied them with wine, and, to animate them, iſed 
a gratuity of twenty guineas to each man if they brought the ſhip ſafe into port. This gave 
the men ſuch ſplrits, that, though they loſt all their maſts, they brought the ſhip ſafe to 
London under juty-maſts, &c, 

Here was a general and a particular average. But although the gratuity given to the ſea- 
men was to preſerve both ſhip and cargo, and was admitted into a general average, it was done 
ſo only as a matter of favour, and not of right. What the pirates ſtole, and other damages 
done to the ſhip, muſt make a particular average. 


The ſloop Chriſtians and Betſey, captain Watſon, on her paſſage from St. Ubes to Briſtol, 
met with a very heavy gale of wind, the ſea breaking over her, and the veſſel making 
much water; the captain determined on cutting away. the jib, as he could not take it in; 
but, before that cauld be done, a ſea ſtruck the veſſel, and broke the bowſprit. The wreck 
of the bowſprit, jib, & c. broke the laſhing of the larboard anchor, and carried it and the cable 
overboard : in order to preſerve ſhip and cargo, he cut the whole of this wreck away. Dur- 
ing the ſaid gale of wind, the maſts having loſt great part of their ſupport in the lofs of the 
bowſprit, he prevailed on one of his men, for a gratuity of five guineas, to go aloft, and cut 
away the top-ſail, top-gallant-ſail, yards, maſt, and rigging ; and at laſt the veſſel reached 
her port of delivery. | 

Had the jib been cut away, it would have been general average ; and it was only under the 
particular circumſtance of being carried away, while that was in contemplation, it was allow- 
ed as a particular average on the ſhip, as was likewiſe the bowſprit. The entangling with 
the anchor and cable, though a conſequence of the above, yet being cut away, came into gen- 
eral average, as did the topmaſt, &c. The gratuity to the ſeaman was not allowed, on the 
principle that a ſeaman is bound, by his duty and wages, to do all in his power for the good 
of the ſhip, and he can therefore earn no more. ; 


General Average. 4 4 
Blocks for top maſt rigging — — — 2 12 3 
Running rigging — — / — — — 10 7 2 
Topſail yard — — — — — 1 12 0 
Topſail — — — — — 8 5 3 
Top-gallant-fail W — — 2 2 5 16 © 
le — — — — — 23 2 6 
| 2 „ 
One- third off — — 153 
| —  — 
: | | 34 10 2 
Surveyors 3 guineas, proteſt 2/, — — — 8 0 
Anchor — | _ — — . 
Anchor ſtock — — — — — 0 11 © 
Poſtages — — — — — o 1 10 
£49 10 © 
Cargo — „ 
Nett freight — 100 
952 at 5. gs. per cent. is =- — 49 10 & 


N. B. No deduction is made from the value of an anchor, 
C 
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: | rti era t ip. 14 +b 
Blockmaker's bill 2 e 1 i if * — : 7 1 
Ropemaker's account for ſtays, &c. hg — — 6 8. ? 
 Bowſprit, Kc. . np 5 — G6 12 0 
ö — . — — — _ 10 19 6 
arpenter's and ſmith's bil! — ö Pi 
hg 30 1411 
One- third — a. 10 5 11 
| ee 
20 10 0 
Ship £500 at 40. 28. fer cent. is 0 20 10 0 


N. B. The above average comes but a little above 3 per cent. had it been below, the un- 
gerwriters would not have allowed it: 


VIII. SALVAGE. 


Salvage is an allowance made for faving a ſhip, or goods, or both, from the dangers of the 
ſ-as, fire, pirates, or enemies. This allowance is not preciſely determined by our law 3 but 
2 2 always give what is juX and reaſonable under all the circumſtances of any parti- 
cular caſe, | „ | 

The wearing-apparel of the maſter and ſeamen is always excepted from the allowance of 
— — ˙² — ͥt OE eos pe ed Co en | 8 

The valuation of a ſhip, in order to aſcertain the rate of ſalvage, may be determined by the 
policy of inſura ce, if there is no reaſon to ſuſpect ſhe is undervalued; and the ſame rule may 
be obſerved as to goods, where chere are policies upon them. If that, however, ſhould not 
be the caſe, the ſalvers may inſiſt upon proof of the real value, which may be done by the 
merchant's invoices, and they muſt be paid for accordingly. Lex Mercatoria, 147. 

The infured may recover from the inſurer the expences of falvage ; yet he cannot receive 
a double ſatisfaction for the ſame loſs. Thus, if the inſurer ſhould have paid to the inſured 
the expences ariſing from ſalvage; and afterwards, on account of ſome particular circuniſtance, 
the loſs ſhould be repaired by ſome unexpected means, the inſurer ſhall ſtand in the place of 
the inſured and receive the ſum thus paid to atone for the loſs.— Randall v. Cockran, 1Vez. 98. 


% 


: Ix. ABANDONMENT. 


The inſured, before he can demand a recompence from the underwriter for a total /:ſs, muſt 
c*de or Handen to him his right to all the property that may chance to be recovered from, 
ſhipwreck, capture, or any other peril, ſtated in the policy. 85 x 

The right to aban4on muſt ariſe upon the object of the inſured being fo far defeated, that 
it is not worth his while to purſue it: ſuch a loſs as is equally inconvenient to him as if it had 
been total. For intance, if the voyage be abſolutely loft, or not worth purſuing ; if the ſal- 
vage be very high, ſupp;ſe a ba f; if farther __—_ be neceſſary ; if the inſurer will not 
engage at all events to bear that expence, though it ſhould exceed the value, or fail of ſuc- 
cels ; under theſe and many other like circumitances, the inſured may diſentangle himſelf, 
and abandon, notwithſtanding there has been a recapture.—2 Bur, 1209. 

There may be circumſtances in which it would be unjuſt to ſuffer the inſured to abandon z 


for a (hiv might be taken, and eſcape immediately, which would be no hindrance at all to the 


voyage; ot ſhe might be taken and inſtantly ranſomed, which would amount only to a par- 
tial loſs ; in which caſes, the inſured ſhall not Le allowed to demand a recompence for a 
total loſs.—2 Burr. 697, 1213. 

The right to abandon muſt depend upon the nature of the caſe at the time of the aRiun 
brought, or at the time of the offer to abandon. —Burr. 1214. 


The owner cannot abandon, unleſs, at ſome period or other of the voyage, there has been a 


total loſs : and therefore, if neither the thing inſured nor the voyage be loſt, and the damage 


ſuſtained hill be found, upon computation, not to amount to a moiety of the value, the on- 
er ſhall not be allowed to abandon.— Term Rep. Eaſter Term, 26 Geo, III. p. 191. 
Iheſe principles will be conũrmed by the judgments in the following caſcs. 
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- «© ABANDONMENT. 


rivateer, and afterwards retaken by an Engliſh privateer, and carried into Boſton, in New- 
land, where, no perſon appearing to give ſecurity, or to anſwer the moiety the recaptors 
were entitled to for ſalvage, ſhe was condemned, and fol4 in the court of Admiralty there ; 
7 rg pow had their moiety, and the overplus-money remained in the hands of the officers 
of that court, 

It was contended for the underwriter the inſured ought not to recover more on the policy 
than a moiety of the loſs, as the act of the 13 Geo. II. c. 4. & 18. gives the Thing · ſaved to 
the owner, and he is intitled to receive it from the officers of the Adi iralty: and that the 
underwriter ought to be obliged to pay no more than the loſs actually ſuſtained, which cannot 
de ——— till after the inſured ſhall have received the part that might have come to him 
upon the ſalvage. | Ec i 

he inſured was willing torelinquith his intereſt to the underwriter inthe benefit of the ſalvage. 
Upon this Lord Chanceller Hardwick ſaid: I take it, when the inſured is willing to relin- 


quiſh his intereſt in the ſalvage, he ought to recover the whole money inſured. It would be 


miſchievous, if it were otherwiſe, for then, upon a recapture, a man would be in a worſe ſit- 
uation than if the ſhip were totally loſt, TY 

Cazalet and others v. Barbe, 1 Term Rep. p. 187. This was an action on a policy of in- 
ſurance upon the ſhip Friendſhip, from Wyburgh to Lynn, ſubſcribed by the defendant for 
100, at two guineas per cent. The defendant pleaded a tender, and paid 421. into court. The 
cauſe was tried at Guildhall, before Mr. Juſtice Buller, when a caſe was reſerved for the opin- 
ion of the court, ſtating, that the damages ſuſtained by the ſhip, in the voyage inſured, cid nt 
exceed 481. per cent. which ſum the defendant had paid into court upon pleading in the action. 
Tit, when the ſhip arrived at the port of Lynn, ſhe was not worth repairing. The queſtion 
for the opinion of the court was, whether the plaintiffs had a right to abandon. 

This cafe came on to be argued when Lord Mansfield was abſent, and the three other 
judges were unaninious in opinion for the defendant, 5 

Mr. Juſtice Buller ſaid, (nothing can be better eſtabliſhed than that the owner of a ſhip 
cin only abandon in cafe of a total loſs. But there is no inſtance where the owner can abandon, 
unleſs, at ſome period or other of the voyage, the: e has been a total Iſs. No ſuch event has hap- 
pened here; for the jury have exprefsly found, that the loſs amountet only to 48“. fer cent. 


Even allowing tera {cſs to be a technical expreſſion, yet the manner, in which the plaintiff's - 


counſel has ſtated it, is rather too broad. It has been ſaid, that the inſurance muſt be taken 
to be on the ſhip as well as on the voyage; but the true way of conſidering it is this: it is an 
inſurance on the ſhip for the voyage. If either the ſhip or the voyage be loſt, that is a total loſs ; 
but here neither is loſt.“ 3 
Suppoſe a neutral ſhip is arreſted and detained by a foreign prince by an embargo, the on- 
er, immediately, upon hearing this accident, would have a right to abandon ; becauſe no man 


is bound to wait the event of an embargo. But if the ſame ſhip, that brings the account of 


the embargo, ſhould alfo inform him, that the embargo was taken oft, that the ſhip had only 
been detained two or three Jays, that very trifling or no damage had arilen, the it is impoſſible 
to ſay that the merchant may abandon 3 becauſe, as we have ſeen, it is a principle of good 
ſ nie, that a man cannot make his election, whether he will abandon or not, till he receive 


advice of the loſs; and if, by the ſame conveyance, it appear that the peril is over, and the 


thing inſured is in ſafety, he has loſt his election entirely 3 becauſe he has, and can have, no 
tight to abandon when his property is ſafe. 


lt has been ſettled alſo, by a ſolemn decifion of the Court of King's Bench, in Manning «-. ; 


Newnham, Trin, 22 Geo. III. in what caſes a loſs thould be deemed to be total, after an ac - 
cident by perils of the ſea, A policy was effected in London upon the flip Grace, her © car. 
rand freight, at and from Tortola to London, warranted to depart on or before the firſt of 
Auguſt, 1781. The ſhip valued at 24700. the freight at 22 50. and the cargo at 12400“. 
At a premium of 25 guineas per cent. to return 10/, per cent. if ſhe departed the Weſt Indies 
with a convoy for England and arrives,” At the head of the ſabſcriptions is the following 
declaration, viz, On ſhip, freight, and goods, wvarranted free of particular average. This 
ſhip, with her cargo, was a Dutch prize taken by a pri vateer of Hortola, and wa, there con- 
demned : during the whole of her ſtay at Tortola (four or five months) ſhe was never un- 
laded. On the firſt of Auguſt the whole flect of merchantmen got under way under the con- 
Wy of the Cyclops, &c. but not being able tv get clear of the iſiands that day they caſt an- 
chor during the night, and the next. day got clear of the iflanis. About to o'clock on the 
ꝛd of Auguſt, ſeveral ſqualls of wind aroſe, which o:cafioned the ſhip to ſtrain and make wa- 
ter ſo faſt, that the crew were obliged to work both pumps; and, on the third, the captain 
made a fignal of diſtreſs ; in conſequence of which, ſhe was oblige to return to Toxtola, un- 


525. 
in Privgle w. Harily, in Chancery, 1744. 3 Atk. 195. © The defendant bad infired the 
ſhip Succeſs from London to Bermudas, and ſo to Carolina; the ſhip was taken by a Spaniſh | 
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der protection of one of his majeſty*s ſhips. The captain made his proteſt, and a ſurvey wa 
bad, by which the ſhip was declared unable to proceed with her cargo, and that ſhe could not 
be repaired in any of the Engliſh iſlands in the Weſt Indies; and thet many of the ſugars in 
the bilge and lower tier were waſhed out, and ſeveral of the caſks broke and in bad order. 
The ſhip and the whole of the cargo were ſold at Tortola accordingly. The aſſured claim a 
total loſs of ſhip, cargo, and freight, which the jury thought right, and found accordingly, 
A motion was made for a new trial, which upon full confideration was refuſed. 
Lord Mansfield, after ſtating the evidence, and that his prejudices at the trial were in favor 
of the underwriters, proceeded thus: But, notwithſtanding this inclination of my opinion, 
upon full conſideration we think the jury have done right. If by a peril inſured the voyage 
is loſt, it is a total loſs ; 6therwiſe not. In this caſe the ſhip has irreparable hurt within the 
policy; this drives her back to Tortola, and there is no. ſhip to be had there which could take 
the whole cargo on board. There were only two ſhips at Tortola, and both could not take in 
th: cargo, To ſhew how completely the voyage was loſt, that no ſhip could be got, the af. 
ſured have not been able to ſend that part of the goods, which they purchaſed, forward to 
London. It is admitted there was a total loſs on the freight, becauſe the ſhip could not per. 
farm the voyage. The fame argument applies to the ſhip and cargo. It is a contract of in- 
demnity; and che inſurance is that the ſhip ſhall come to London, Upon turning it in every 
view, we are of opinion that the voyage was totally Joſt, and that is the ground of our de- 
termination, : | | | | 0 f 

From what has been ſaid in the preceding part of this ſubject, it appears, that the inſured 
has a right to call upon the underwriter for a total loſs, and of courſe to abandon, as ſoon as he 
bears of ſuch a calamity having happened, his claim to an indemnity not being at all ſuſpend. 
ed by the chance of a future recovery of part of the property loſt : becauſe, by the abandon- 
ment, that chance devolves upon the underwriter z by which means the intention of the con- 
tra ⁊ing parties is fully anſwered, and complete juſtice is done. , 

In a very modern decifion it has been held, by the Court of King's Bench, that, as ſoon as 
the inſured receive accounts of ſuch à loſt as entitles them to abandon, they muſt, in the firſt 
ialance, make their election whether they will abandon or not; and, if they abandon, they 
mutt give the underwriters notice in a reaſonable time, otherwiſe they waive their right to a- 
bandon, and can never afterwards recover for atotal loſs. Mitchell v. Edie, 1Term, Rep, 608, 

But if the inlared, hearing that his ſhip is much diſabled and has put into port to repair, 
expreſs his deſire to the underwriters to abandon, and be diſſuaded from it by them, and they 
order the repairs to be made; they are liable to the owner for all the ſubſequent damage occa. 
ſio ned by that refuſal, though it ſhould amount to the whole ſum inſured. Da Coſta v. 
Newnham, 2 Term, Rep. 47. | | 


X. FRAUD IN POLICIES. 


The inſurers and inſured are equally bound to diſcloſe circumſtances that are within their 
knowledge ; and therefore if the inſurer, at the time he underwrites, can be proved to have 
known that the ſhip was ſafe arrived, the contract will be equally void as if the inſured had 
concealed from him ſome accident which had befallen the ſhip. | 

It is neceſſary to conſider this in three Aiviſiims. 1ft. The allegati-n FA any circumſtances, 
as futts, to the underwriter, which the perſon inſured knows to be falſe :==24ly. The ſupp: Mn of 
any circumflances abi ich the inſured Rotor to exift 3 and which, if known to the under<oriter, might 
prevent bim from undertaking the riſk at all, or, if be did, might entitle bim to demand a larger 
premium : and, laſtly, a mifrepreſentatim. Of each of theſe in order. Y 

In a caſe before Lord Chief- Juſtice Holt, in the reign of William and Mary, that learned 
judge held, that, if the goods were inſured as the goods of an Hamburgher, who was an 
all», and the goods were, in fact, the goods of a Frenchman, who was an enemy, it was 2 
fraud, and that the inſurance was not good. — Skinner, 327. | ; 

A lle afſertion in a policy will vitiate the contract; even though the loſs happen in 2 
made not affected by that falſity.—3 Burr: 1419. | a 

The ſ-cond ſpecies of fraud, which affects inſarances, is the concealment of circumſtances, 
n only to one of the parties entering into the contract. The facts, upon which the riſk is 
to be computed, lie, for the moſt part, within the knowledge of the inſured only. The under- 
weiter moiſt therefore rely upon him for all neceflary information; and muſt truft to him, 
tha* he will cunceal nothing, ſo as to make him form a wrong eſtimate. If a miſtake hap- 

an, without any fraudulent intention, Ril! the contract is nnulled, becauſe the riſk is 
not the ſame which the underwriter intended. ; . 

On-. having a doubtful account of his ſhip, that was at ſea, namely, that a ſhip, deſcrib 

Lie his, was taken, inſured her; without giving any notice to the inſurers of what he h 
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heard, either as to the hazard or the circumſtances, which might induce him to believe that 
dis ſhip was in great danger, if not actually loſt, 

Lord- Chancellor Macclesficld.—The inſured has not dealt fairly with the inſurers in this 
caſe ; he ought, to have diſcloſed to them what intelligence he had of the ſhip's being in dan- 
ter, and which might induce him, at leaſt, to fear that it was not loft, though he had no 
certain account of it, For, if this circumſtance had been diſcovered, it is impoſſible to think 
that the inſurers would have inſured the ſhip at ſo ſmall a premium as they have done, but 
either would not have inſured at all, or would have inſiſted on a larger premium, ſo that the 
concealment of this intelligence is a fraud. Whereupon the policy was decree4 to be deliv- 

_ ered up with coſts, but the premium to be paid back, and allowed out of the coſts.-Da 
. Caſta v. Scandret, 2 Peere Williams, 10. | 

In another caſe it appeared, that, on the 2 5th of Auguſt, 1740, the defendant underwrote 
a policy from Carolina to Holland. It came out in evidence, that the agent for the plaintiff 
had, on the 23d of Auguſt, (two days be fore the policy was effected, ) received a leter from 
Cowes, dated the 21ſt of Auguſt, wherein it is ſaid : “On the 12ch of this month, I was in 
company with the ſhip Davy, (the ſhip-in queſtion,) at twelve at night lo fight of her all at 
once; the captain ſpoke to me the day before that he was leaky ; and the next day we had a 
hard gale.” The ſhip however, continued her voyage till the rgth of Auguſt, when ſhe 
was taken by the Spaniards ; and there was no pretence of any knowledge of the actual loſs 
at the time of the inſurance, but it was: made in conſequence of a letter received that day 
from the plaintiff abroad, dated the 27th of June before. | 

Lord Chief- Juſtice Lee declared, that as:theſe are contracts upon chance, each party ought 
to know all the circumſtances. And he thought it not material, that the loſs was not ſuch an 
one as the letter imported; for thoſe things are to be conſidered in the ſituation of them at 
the time of the contract, and not ta be judged of by ſubſequent events, He therefore thought 
it a ſtrong mn for the defendant. The jury found accordingly.—Seamen v. Fonnereau, 
2 Stra. 1183. ; 

But although the rule is laid down thus generally, that one of the contracting parties is- 
bound to conceal nothing from the other, vet it is by no means ſo general as not to admit of 
an exception. There are many matters as to which the inſured may be innocently ſilent. 

Our ideas on this topic, the argument of Lord Mansfie1d,in Carter v. Boehm, 3 Burr. 19056, 
will completely regulate. The facts of that caſe are not material; but we ſhall only give the 
reaſoning of Lord Mansfield, upon the general doctrine of what is not neceffary to be revealed. 

His lordſhip ſaid, inſurance is. a contract upon ſpeculation. The ſpecial. facts, upon which 
the riſk is to be computed, lie moſt commonly in the knowledge of the inſured only. The 
underwriter truſts to his ſtatement, and proceeds upon confidence, that he does not keep back 
any circumſtances within his knowledge, to miſlead the underwriter into a belief that the cir- 
cumſtance does not exiſt, and to induce him to eſtimate the riſk as if it did not exiſt. The 
keeping back ſuch circumſtances is a fraud; and therefore the policy is void. Although 
the ſuppreſſion ſhould happen through miſtake, without any fraudulent intention; yet Rill 
the underwriter is deceived, and the policy is void : becauſe the riſk run is really different 
from the riſk underſtood and intended to be run at the time of the agreement. The policy 
would equally be void againſt the underwriter, if he concealed any thing; as, if he inſured 
a ſhip on her voyage, which he privately knew to be arrived : and an action would lie to 
recover the premium. The governing principle is applicable to all contracts and dealings. 

Good faith forbids either party, by concealing what he privately knows, to draw the other 
into a bargain, from his ignorance of that fact, and his believing the contrary. But either 
party may be innocently filent as to grounds open to both to exerciſe their judgments upon, 
There are many matters as to which the inſured may be innocently filent ; he needs not 
mention what the underwriter knows, An underwriter cannot inſiſt that the policy is void, 
becauſe the inſared did not tell him what he actually knew, what way ſoever he came tothe 
knowledge. The inſured needs not mention what the underwriter ought to know ; what he 
takes upon himſelf the knowledge of; or what he waives being informed of. The underwriter 
needs not be told what leſſens the rikk agreed, and underſtood to be run by the expreſs terms 
of the policy. He needs not he told general topics of ſpeculation: as, for inſtance, the 
underwriter is bound to know every cauſe which may occaſion natural perils ; as the difficul- 
ty of the voyage; the kind of ſeaſon ; the probability of lightning, hurricanes, and earth- 
quakes, He is bound to know every cauſe which may occaſion political perils : from the 
rupture of ſtates ; from war, and the various operations of war. He is bound to know the 
probability of ſafety, from the continuance and return of peace ; from the imbecility of the 
enemy, through the weakneſs of their councils, or their want of ſtrength. If an underwriter 
inſure private ſhips of war, by ſea, and on ſhore, from ports to ports, and from places to pla- 
ces, any where, he needs not be told the ſecret enterpriſes, upon which they are deſtined; 
U 
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becaufe he knows ſome expedition mult be in view: and, from the nature df his contraft, be 
waives the information, without being told. If he infure for three years, he needs not be told 
ay circumftance to ſhew ĩt may be over in two : or, if he inſure 2 voyage with liberty of de- 
viation, he needs not be told what tends to ſhe there will be no deviation. Men argue dif. 


ferently, from natural phænomena and political apvearances ; they have different capacities, 


different degrees of knowledge, and different intelligence. But the means of information 
aid judging are open to both: each profeſies to act from his own ſkill & ſagacity, & therefore 
pricher needs to communicate to the other. The reafon of the rule, which obliges the parties to 
diſcloſe, is to p vent fraud, and encourage good faith; it is adapted to ſuch facts as vary the 
nature of the contract, which one privately knows, and the other is ignorant of, and has no 
reaſan to ſuſpect. The queſtion, therefore, muſt always be, Whether there was, under 
ali the-circumftances, at the time the pulicy was underwritten, a fair ſtatement, or a conceal. 


ment: fraudulent, if deſigned ; or, though nat deſigned, varying materially the object of the | 


policy, and changing the riſk underſtood to be run.” ; 


zu. We come now to the third diviſion, namely, to cafes in which policies are void by 


mHrepreſe::tatiun. Before we proceed to ſtate the caſes under this head, it will be proper to 
dittinguith between a warranty and a repreſentation. A warranty or condition is that which 
makes a part of the written policy, and be moſt literally and ſtrictly performed ; and being 
a part of the agreement, nothing tantamount will do or anſwer the purpoſe... A repreſentation 
i: a tate of the cafe, not a part of the written inſtrument, but collateral to it, and entirely in- 
ecpendent of it; and it is ſufficient, that a repreſentation be ſubſtantially performed. 
Warranties will de noticed hereafter. If there be a miſrepreſentation, it will avoi1 the poli- 
cyi as 2 fraud, but not as a part of the agreement. Even written inſtructions, if they are not 
inſerted in the policy, are only to be conſid ered as repreſentations 3 and in order to make them 
valid ang binding, as 4 warranty, it is abfolutely-necefſary to make them a part of the inſtru- 
ment, by which the contract of indemnity is effected. If a repreſentation be falſe in any 
material point, it will avoid the policy; and if rhe point be not material, the repreſentation 
en hardly ever be fraudulent. A few of the decifions will elucidate theſe principles. 
Pawſon v. Watfor, Cowper, 785 - pon a rule to ſhew cauſe why a new trial ſhould not 
be granted in this caſe, Lord Mansfield report d as follows, This was an action upon a pol- 
rey of inſurance. At the trial it appeared in evidence, that the firſt underwriter had the fol- 


iowing intuitions ſhewn to him: Three thouſand five hundred pounds upon the ſhip Jul- 


zus Cztar, for Hallifax, to touch at Plymouth, and any port in America; foe mounts true (oe 
gs and twenty men.“ "Theſe inſtructions were not aſked for, nor communicated to the de- 
tendant ; but the ſhip was only repreſented generally to bim as @ ſhip of force : and a thouſand 
pounds had been dome, before the defendant underwrote any thing upon her. The inftruc- 
tions were date i the 28th of June, 1776, and the ſhip ſailea on the 23d of Jaly, 1776; and 
wee taken by an American privateer, That, at the time of her being taken, ſhe had on 


hoerd fix four-pounders, four three-pormders, three one-pounder, fix half-puunders, which 


are called ſwiv-ls, and twenty-ſeven men ant boys in al, for her crew ; but, of them, fix- 
ten only were men, (not 20, as the inſtructions mentioned,) and the ret boys. But the wit- 
neſs faid, he confidered her as being ftronget with this force, than if the had 12 carriage- guns 


and evienty men: he alſo faid (which is a material circamttance) that there ꝛvre neither men 


rar guns on board at the time of the iſurance. That he himſelf inſured at the ſame premium, 
without regard or inquiry into the force of the ſhip. Other underwriters alſo infured at the 
fame premium, without any other repreſentation than that ſhe was @ ſhip of force. That to 
every four-pounder there thonld be five men and a boy. That, in merchant-ſhips, boys al- 
ways go under the dena m nation of men. This was met hy evidence on the part of the de- 
f-ndant, ſaying, that g ins mean carriage-gums, not ſwivels 3 and men mean able men, exclu- 
five of br. The defence wa, that theſe inſtructtons were to be confidered as a warrani y, 
the fame as if they had been inſerted in the policy, though they were not proved to have been 
ſhewn to ar but the firſt underwriter. If the court ſhould be of opinion, that the inſtruc- 
tions amounted to a warranty, then a new trial is to be had withoat coſts ; otherwiſe, the ver- 
dict, which wis for the plaintiff, is to ſtand. nb Kt) 0 + 

Lard Mansfield. There is no diſtinction better known to thoſe, who are at all converſant 
in the law of infurance, than that which exiſts between a warranty or condition, which makes 
a part of 2 written policy, and a repreſentation of the Rate of the caſe. Where it is a part of 
rhe vrritten politv, it muſt be performed. As, if there be a warranty of convoy, there muſt 
be a ceny; for in the caſe bf convoy, it might be ſaid, the party would not have inſured 
without convoy. Therefore, if there be fraud in a reprefentation, it will avoid the palicy, on 
account of the fraud, but nt on account of the ron-compliagce with any part of the agree- 
ment. So that there cannot be a clearer diſtin tion, than that which exiſts between a war- 
ranty, which makes part of the written policy, anz a collateral repreſentation, which, it 


. * 
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falſe in a point of ratariality, makes the policy void: but, if not material, it can hardle ever 
be fraudulent, LI have repratedly, at Guildball, cautioned and recommended it to the brok- 
eis, w enter all repreſentations made hy them in a book: that advice has been followed in 
19 The queſtion then is, whether, in this policy, the perſon inſuring has warrantad 

at the ſhip ſhould poſitively and literall; bave twelve carriage-guns and twenty mon. That 
is, whether the ĩnſtructions given in evidence are a part of the policy. The anſwer t this 
is, read your agreement; read your-palicy, There is no ſuch thing to be found there. tr 
is replied, yes, but in fact there is, for the inſtructions upon which this policy was made 
contain that expres ſtipulation, The anſwer again is, there never were any inſtructions 
ſhewn to the defendant ; nor were any afked. for by him. What colour then has be to fay 
that thoſe inſtructions are any part of his agreement? It is ſaid, he inſured upon the credit of 
the firſt underwxiter. A repreſentation to the-firlt underwriter has nothing to do with that, 
wich is the agreement, or terms of the policy. The repreſeatation amounts to no more than 
this: I tell you what the force will be, becauſe it is ſo much the better for du. There is 
no fraud in it, becauſe it is a repreſentatian only of what, in the then ſtate of the ſhip, they 
thought would be the truth. And, in real truth, the ſhip ſailed with a larger force : for ſhe 
had nine carriage-guns and fix ſwivels. The underwriters, therefore, had the advantage by 
the difference. There was no ſtipulation about what the weight of metal would be, All 
the witneſſes ſay, that ſhe had more force than if ſhe had twelve carriage-guns, in point of 
ftrength, of convenience, and for the purpoſe of reſiſtance. The ſupercargo, in particular, 
lays, he inſured the ſame ſhip, and the ſame voyage, for the ſame premium, without ſay- 
ing a ſyllable about the force.. Why then it was a matter proper for the jury to ſay, whether 
the repreſentation was falſe, or whether it was in fact an inſurance as of a ſhip without force. 
They have determined, and I think very rightly, that it was, an inſurance without force, and 
therefore there can be no new trial. | 

His Lotdſhip was afterwards aſked, whether it was the opinion of the court, that, to make 
. written inſtructions valid and binding as a warranty, they muſt be inſerted in the policy. 
Lord Mansfield anſwered, that moſt undoubtedly that was the opinion of the court: if a man 
warrant that a ſhip ſhould depart with twelve guns, and it depart with ten only, it is contrary 
to the condition of the policy, 

If a repreſentation be made to the underwriter of any circumſtance which was falſe, this, 
if it be in a material point, ſhall vacate the policy and annul the contract, although it happens 
by miſtake, and without any fraudulent intention or improper mati ve on the part of the in- 
ſured. The principle on which, in ſuch a caſe, the contract is held to be void, is, that the 
inſurer, is led into error, and computes his riſk upon circumſtances. not founded in fact; by 
which means, the riſk, actually run is different from that intended to be run, at the time the 
contract is made. On this ground it is, that the contract is as much at an end as if there 
had been a wilful and falſe allegation, or an undue concealment of circumſtances. 

Macdowall v. Fraſer, Doug. 247.— This was an action on a. policy of inſurance on the 
ſhip, © the Mary and Hannah, from New- Vock to Philadelphia.” At the time when the 
inſurance was made, which was in London, on the 3oth of January, the broker repreſented 
the ſituation of the ſhip to the underwriter as follows: The Mary and Hannah, a tight veſ- 
ſel, ſailed with ſeveral armed ſhips, and was ſeen ſafe in the Delaware on the 11th of December, 
by a ſhip which arrived at Neu- Vork. In fact, the ſhip was loſt on the tb of December, 
by running againſt a chevaux de friſe, placed acroſs the river. The cauſe came on to be tri- 
ed before Lord Mansfield at Guildhall. This was held to be a material miſrepreſentation as 
to the time when the ſhip was ſeen; and the repreſentation and the day of the loſs being 
proved, the jury found for the defendant, ny 

In a ſubſequent caſe, Lord Mansfield and the reſt of the court were clearly of opinion, 
that, if the broker at the time when the policy is effected, in repreſenting to the underwriter 
the ſtate of the ſhip, and the laſt intelligence concerning her does not diſcloſe the whole, and 
what he conceals ſhall appear material to the jury, they ought to find for the underwriter, the 
contract in ſuch caſe being void; although the concealment ſhould bave been innocent, tha 
facts not mentioned having appeared immaterial to the broker, and having not been commu - 
nicated merely on that account.—Skirley v. Wilkinſon, Doug. Rep. 293. 

In order to vitiate the contract, the thing concealed muſt be material, it muſt be ſome fat, 
and not merely a ſuppoſition or ſpeculation of the inſured ; and the underwriter muſt take 
advantage of any he the firſt opportunity, otherwiſe he will not be allowed to 
claim any benefit from it at a future period. If therefore the inſured merely repreſent that 
he expccts a thing to be done, the contra will not be void, although the event ſhould turn 
out very different from his expectation.— Barber v. Fletcher, Doug. 292. 

Wherever there has been an allegation of a falſehood, a concealment of circumſtances, or 
2 milrepreſentation, it is immaterial, whether ſuch allegation or concealment be the act of the 


| 
| 
| 
| 
| 
i 
' 
| 


| 
j 
| 
| 


MARINE INSURANCES, 


himſelf who is intereſted, or of his agent; for, in either caſe, the contract is founded 
in deception, and the policy is conſequently void. —Fitzherbert v. Mather, 1Term Rep. p. 12. 
- If the inſured is ſuppoſed to be guilty of fraud, the proof of it falls upon the underwriter : 
Direct and poſitive proof is not neceſſary; but circumſtantial evidence is all that can be ex- 
pected; and, indeed, all that is neceſſary to ſubſtantiate ſuch a charge. 


* 


XI. S EAW ORT HINEsSs ͤ. 


Every ſhip inſured muſt, at the time of the inſurance, be able to perſorm the voyage, unleſs 
ſome external accident ſhould happen; and if ſhe have a latent defect, wholly unknown to 
the parties, that will vacate the conttact; and the inſurers are diſcharged. - This doctrine is 
founded upon that general principle of infurance-law, that the inſurers ſhall not be reſponſible 
for any loſs ariſing from the inſufficient or defecti ve quality or condition of the thing inſured. 

But although the inſured ought to know whether the ſhip was ſea-worthy or not at the 
time ſhe ſet out upon her voyage, yet he may not be able to know the condition ſhe may be 
an after ſhe is out a twelvemonth : and, therefore, whenever'it can be made appear, that the 
decay, to which the loſs is attributable, did not commence till a period ſubſequent to the in- 


Tarance, as ſhe was ſea-warthy at the time, the underwriter would be liable, In a late caſe, 


Eden v. Parkinſ>n, Doug. 708, the ſame principle was much relied upon. +Lord Mansfield 
ſaid, „By an implied warranty every ſhip inſured muſt be tight, ſtaunch, and ſtrong ; but 
it is ſufficient if ſhe be ſo at the time of her ſailing. She may ceaſe to be ſo in twenty-four 
hours after departure, and yet the underwriter will continue liable. Every cafe of this kind, 
It is true, muſt depend upon its own circumſtances 5 but, when they are once aſcertained, the 
pule of law is clear and decifive« 144% e! 


xil. ILLEGAL VOYAGES. 


; Whenever an inſurance is made on a voyage expreſſiy prohibited by the common, ſtatute, 
er maritime, law of the country, the policy is of no effect. | 

Even if it be told to the underwriter, that the voyage is illicit, he ſhall not be bound : be- 
cauſe the contra& is null and void. —Bynk. Quæſt. Jur. Pub. I. i. c. 21. 

If a thip, though neutral, be inſured on a voyage prohibited by an embargo, laid on in the 
time of war, by the prince of the country, in whoſe ports the ſhip happens to be, ſuch an in- 
furance alſo is void. Fr '5t6 . n | 

Though an inſurance upon a ſmuggling voyage, prohibited by the revenue-laws of this 
country, would be void under the principle above-ſtated ; yet the rule has never been ſuppoſ- 
ed to extend to thoſe caſes where ſhips have traded, or intend to trade, contrary to the reve- 
nae-Jaws of foreign countries, becauſe no country takes notice of the revenue-laws of another; 
tn ſuch caſes, therefore, the policy is goo and valid; and, if a loſs happens, the underwriter 
will be anſwerahle.—Planche v. Fletcher, Doug. 238. 

We may conclude the preſent ſubject with this principle: that all inſorances upon a 
voyage generally prohibited, ſich as to an enemy's garriſon, or upon. a voyage directly con- 
trary to an expreſs act of parliament, are abſolutely null and void. 


XI. RE-ASSURANCE : AND DOUBLE INSURANCE, 


Re-aſſurance may be ſaid to be a contract, which the firſt inſurer enters into, in order to 
relieve him ſelf from thoſe riſks which he has incautiouſly undertaken, by throwing them 
upon other underwiiters, who are called re- aſſurers. | 

The re- aſſurer is wholly unconneRed with the original owner of the oy inſured ; and 
as there is no obligation between them originally, ſo none is raiſed by the ſubſequent act of 
the firſt unlerwriter, The riſks of the inſurer ſorm the object of the re-infurance, which 1s 
a new. independent contract, mt at all concerning the inſured z who conſequently can exer- 
ee no power or authority with reſpect to it, —Pothier, tit. Aſſurance, No. 96. 

A doubl: irfurarce is wheie the ſame man is to receive two ſums inſtead of one, or the ſame 
ſum twice over, for the ſame loſs, by reaſon of his having made two infurances upon the 
fame goods or the fame ſhip. The firſt diſtinction hetween theſe two contracts is, that a 
re->ſſurance is a contract made by the firſt underwriter, his executor, or affigns, to ſecure 
himſelf or his eſtate: a donble aſſurance is entered into by the inſured. A re-affurance, 
except in the caſes provided for by the ſtatute, is abſolutely void : a double inſurance is not 
void ; but fil the inſured ſhall recover only one ſatis faction for his loſs. Where a man hos 
made a double inſurance he may recover his loſs againſt which of the underwriters he pleaſes, 


but he can recover for no more than the amount of his loſs, It being thus ſettled, that the 
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inſured ſhall recover but one ſatisfaction, and that, in caſe of a double inſurance, he may fix 
upon which of the underwriters he will for the payment of his loſs, it is a principle of nitu- 
ral juſtice that the ſeveral inſurers ſhould all of them contribute, in their ſeveral proportions, 
to latisfy that loſs, againſt which they have all inſured. 

In the year 1763, it was ruled, by Lord Mansfield, chief-juſtice, and agreed to be the 
courſe of practice, that, upon a double inſurance, though the inſured is not entitled to two 
ſati: factions, yet, upon the firſt action, he may recover the whole ſum inſured, and may leave 
the defendant therein to recover a rateable ſatis faction from the other inſurers.-Newby v. 
Reed, Sit. in London in Eaſter Vacat. 1763. 1 Black. Rep. 416. 

Thus alſo it was determined in a ſubſequent caſe at Guildhall. -Rogers v. Davis, Sit- 
tings in Mich. Vac. 17 Geo. III. before Lord Mansfield. 

Although a man, by making a double inſurance, ſhould not be allowed to recover a double 
ſatisfaction for the ſame loſs, yet various perſons may inſure various intereſts on the ſame 
thing, and each to the whole value, (as the maſter for wages, the owner for freight, one per- 


ſon for goods, another for bottorary,) and ſuch a contract does not fall within the idea of a 
double inſutance.— Burr. 496. 


XIV. CHANGING THE SHIP. 


Changing the ſhip, or, as it is commonly called, changing the bottom, will operate as a 
bar to the inſured's recovering upon a policy of inſurance againſt the underwriter. Except 
in ſome ſpecial caſes of inſurances upon ſhip or ſhips, it is eſſentially requiſite, to render a poli- 
cy of inſurance effectual, that the name of the ſhip, on which the riſk was to be run, ſhould 
be inſerted, That being done, it follows, that the inſured ſhall neither ſubſtitute another 
ſhip for that mentioned in the policy before the voyage commences, nor during the courſe of 
the voyage remove the property inſured to another ſhip; without the conſent of the under- 
writer, or without being impelled by a caſe of unavoidable neceſſity. | 

And this doQtrine, relative to changing the bottom of the ſhip, was alluded to by Lord 
Mansfield, when delivering the opinion of the court in the caſe of Pelly againſt the Royal- 
Exchange Aſſurance-Company. One objection,“ ſaid his lordſhip, . was formed by com- 
paring this caſe to that of changing the ſhip or bottom, on board of which goods are inſured : 
which the inſured have no right to do.” 

This is to be taken as a rule, ſubject to the exceptions of inevitable or urgent neceſſity ; 
for, it has been held, that the owners of goods inſured, by the act of ſhifting the goods from 
one ſhip to another, do not preclude themſelves from recovering an average loſs, arifing from 
the capture of the ſecond ſhip, if they act from neceſſity, and for the benefit of all concerned. 
—Plantamour v. Staples, 1 Term E. 611, note (a). 


XV. DEVIATION. 


Deviation means a voluntary departure, without neceſſity or any reaſonable cauſe, from the 
regular and uſual courſe of the ſpecific voyage inſured. Whenever a deviation of this kind 
takes place, the voyage is determined; and the underwriters are diſcharged from any reſpon- 
ſibility. It is neceſſary to inſert, in every policy of inſurance, the place of the ſhip's depar- 
ture, and alſo of her deſtination, Hence it is a condition, on the part of the inſured, that 
the ſhip- ſhall purſue the moſt dire courſe, of which the nature of things will admit, to ar- 
rive at the deſtined port. If this be not done, if there be no ſpecial agreement to allow the 
ſhip to go to certain places out of the uſual track, or if there be no juſt cauſe aſſigned for 
ſach a deviation, the underwriter is no longer bound dy his contract. Nor is it at all mate- 
rial, whether the loſs be or be not in actual conſequence of the deviation; for the inſurers are 
in no caſe anſwerable for a ſubſequent loſs, in whatever place it happens, or to whatever 
cauſe it may be attributed, Neither does it make any difference, whether the inſured was, 
or was not, conſenting to the deviation. ; 

The plaintiff was a ſhipper of goods in a veſſel bound from Dartmouth to Liverpool. The 
ſhip ſailed from Dartmouth, and put into Loo; a place ſhe muft of neceſſity paſs by in the courſe 
of the inſured voyage. But, as ſhe had no liberty given her by the policy to go into Loo, 
and, although no accident befel her in going into or coming out of Loo, (for ſhe was loſt aſ- 
ter the got out to ſea again,) yet Mr. Juftice Yates held that this was a deviation, and a 
verdict was accordingly found for the underwriters.—-Fox v. Black, Exeter aſſizes, 1767, 
before Mr. Juſtice Yates. a 

It was alſo held, by Lord Chief - Juſtice Lee, that, if the maſter of a veſſel put into a part 
not uſual, or ſtaꝝ an unuſual time, it is a deviation, and diſcharges the inſurer, 
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Theſe principles being once eſtabliſhed, it follows, as a neceſſary conſequence, that, how. 
ever ſhort the time of deviation may be, if only for a fingle night, or even for an hour, the 
underwriter is equally diſcharged, as if there had'been a deviation for weeks or months 3 for, 
the condition being once broken, no ſubſequent a& can ever make it good. 

Wherever the deviation ariſes from neceſlity and a juſt cauſe, the underwriter ill remains 
liable, although the courſe of the voyage is altered, —Rocus, n. 52. 

The firſt ground of neceſſity, which juſtifies a deviation, is that of going into port to re- 
pair. If a thip is decayed, and goes to the neareft place to refit, it is no deviation ; becauſe it 
is for the general intereſt of all concerned, and conſequently for that of the underwriters, that 
the ſhip ſhould be put in a proper condition, capable of performing the voyage. Motteux and 
others v. the London Afſurance-Company, a Atk. 545 ; and Gilbert v. Readſhaw, Sitt. in 
Lond. Hil. Vac. 1781. + 

The next excuſe for leaving the direct courſe is freſs of wweather; Upon this point the 
rule is this; that, wherever a ſhip, in order to eſcape a ſtorm, goes out of the direct courſe ; 
or when, in the due courſe of the voyage, ſhe is driven out of it by ſtreſs of weather, this is 


no deviation, It has alſo been held, that, if a ſtorm drive a ſhip out of the courſe of her 


voyage, and ſhe do the beſt ſhe can to get to her port of deſtination, ſhe is not obliged to re- 
turn back to the point from whence ſhe was driven. — Harrington v. Halkeld, Sitt. in Lond. 
Mich, Vac. 1778. 

If a ſhip be driven out of her port of loading, by ſtreſs of weather, into another, and then 
does the beſt ſhe can to get to her port of deſtination, it ſhall not be deemed a deviation, 
though ſhe do not return to the port from whence ſhe was driven.—Delaney v. Stoddart, 
1 Term, Rep. p. 22. a | 

A deviation may alſo be juſtified, if done to avoid an enemy, or ſeek for convoy; becauſe 
it is in truth no deviation to go out of the courſe of a voyage, in order to avoid danger, or to 
obtain a protection againſt ĩt.— Bond v. Gonſales, 2 Salk. 445.—Gordon v. Morlev,— 
Campbell v. Bordieu, 2 Stra. 1265. | 

In the caſe of Bond againſt Nutt, in which the material queſtion was, whether a warranty 
had or had not heen complied with; the point of deviation for the purpoſe of procuring con- 
voy alſo came under the conſi leration of the court. Upon that occaſion, Lord Mansficld and 
the whole court held, that, if a ſhip go to the uſual place of rendezvous, for the fake of join- 
ing convoy there ready, though ſuch place be out of the direct courſe of the voyage, it is no 
deviation. Cowp. Rep. 601. | 

And, in a more modern caſe, the only queſtion was, whether there was a deviation or not. 
Lord Mansfield there directed the jury to find for the plaintiffs, if they believed that the cap- 
tain fairly and bond Fde acted accerding to the beſt of his judgment; that he had no other 
view or motive but to come the ſafeſt way home, and to meet with convoy; for, that it was 
no deviation to go out of the way to avoid danger. -Enderby and another v. Fletcher, Sitt. in 
Lond. Trin. Vac. 1780. 

If, by the uſage of any particular trade, it is cuſtomary to ſtop at certain places, lying out 
of the direft courſe from A to B, it is not a deviation to ſtop there, becauſe it is a part of 
the voyage; but, in order to juſtify the captain of a ſhip in quitting the ſtraight and direct 
line from the port of loading to that of delivery, there muſt be a preciſe, clear, and eſtah- 
litbed uſage upon the ſubject, not depending merely upon one or two looſe and vague inſtances. 

But, though an actual deviation from the voyage inſured is thus fatal to the contract of 
\ Inſurance, yet a deviation, merely iatended, but never carried into effect, is conſidered as no 
deviation, and the inſurer continues liable. Thus, in the caſe of an inſurance from Carolina 


to Liſbon, and at and from thence to Briſtol, it appeared, that the captain had taken in ſalt, 


which he was to deliver at Falmouth, before he went to Briſtol ; but the ſhip was taken in 
the direct road to both, and before ſhe came to the point where the would have turned off to 
Falmouth. Lord Chief - Juſtice Lee held, that the inſurer was liable; for, it is but an ixten- 
tion to deviate, and that was held not ſuffi-ient to diſcharge the underwriters. Foſter v. Wil- 
mer, 2 Stra. 1249. „ : 

In the caſe of Carter v. the Royal-Exchange Aſſurance-Company, where the inſurance 
was f.om Honduras to London, and a conſignment to Amſterdam, a loſs happened before (he 
came to the dividiag point between the two voyages, for which the inſurers were held liable 
to pay.—2 Stra. 1249. 

If, however, it can be made appear, by evidence, that it never was intended or came with- 
in the contemplation of the parties to fail upon the voyage inſured; if all the ſhip's papers 
and documents be made out for a different place from that deſcribed in the policy, the inſur- 
er is diſcharged from all degree of reſponſibility, even though the loſs ſhould happen before 
the dividing point of the two voyages. This diſtinction was very properly taken by the 
court of King's-bench, in Weolbridge v. Boydel, Dong. 16. 
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In a ſtill later caſey the ſame doctrine was advanced, namely, that if a ſhip be inſured from | 
a day certain, from A. to B. and before the day, ſail on a different voyage from that inſured, 
the aſſured cannot recover; even though the ſhip afterwards fall into the courſe of the voyage 
inſured, aad be loſt after the day on which the policy was to have attached, Way v. Mo- 
digliani, 2 Term Rep. 50. ; | 

From the propoſition j uſt eſtabliſhed, namely, that a mere intention to dewiate, will not va- 
cate the policy, it follows, as an immediate conſequence, that whatever damage is ſuſtained 
before actual deviation will fall upon the underwriters. 

Thus it was held by Lord Chief-Juſtice Holt, who ſaid, that if a policy of inſurance be 
made to begin from the departure of the ſhip, from England, until, &c. and after the depar- 
ture a damage happens, &c. and then the ſhip de: iates; though the policy is diſcharged from 
the time of the deviation, yet for the damages ſuſtained before the deviation the inſurer ſhall. 
make ſatisfaCtion to the inſured.— Green v. Young, 2 Ld. Raym. $40. 2 Salk. 444. S. C. 


In caſes of deviation, the premium is not to be returned; becauſe, the riſk being com- 
menced, the underwriter is entitled to retain it. | 


XVI. NON-COMPLIANCE WITH WARRANTIES. 


A warranty in a policy of inſurance is a condition or contingency, that a certain thing ſhall 
be done, or happen; and, unleſs that is performed, there is no valid contract. It is perfectly 
immaterial for what view the warranty is introduced: but, being once inſerted, it becomes 
a binding condition on the inſured ; and unleſs he can ſhew that he has /rerally fulfilled it, or 
that it was literally performed, the contract is the ſame as if it had never exiſted, -1 Term 
Rep. p. 345. 

But 2, 8 muſt be ſtrict ſy complied with in favour of the underwriter, and againſt 
the inſured, equal juſtice demands, that if a ſtrict and literal compliance with the warranty 
will ſupport the demand of the inſured, the deciſmn ought to be in his favour ; eſpecial- 
ly when, by ſuch a decifion, all the words in the policy will have their full operation. 

In an ation on a policy on goods, dated the gth of December, 1784, If er nat left, war- 
ranted vell this gth day of December, 1784; it appeared, that the warranty was at the foot of 
the policy; that the policy was underwritten between the hours of one and three in the af- 
ternoon of the gth of December; that the ſhip was well at tix o'clock in the morning, but 
was loſt at eight o'clock the fame morning. 

V pon a motion to ſet aſide a non-ſuit, which had been entered, Lord Kenyon, Chicf- Juice, 
Aſhhurſt, Buller, and Groſe, Juſtices, were clearly of opinion, that the warranty was ſufli - 
ciently complied with, if the thip were well at any time that day: that the nature of a war- 
ranty goes to determine the queſtion : for, as it is a matter of indifference whether the thing 
warranted be or be not material, and yet muſt be literally complied with, ſtill, if it be com- 
plied with, that is enough : that there was good reaſon for inſerting theſe words, becauſe 
they protected the underwriter from loſſes before that day, to which he would otherwiſe have 
been liable, as the policy was on the goods from the lading; and thus too, the words 40, or 
nat liſt have alſo their operation, —Blackhurſt v. Cockell, 3 Term Rep. 360. hes 

In order to make written inſtructions valid and binding as a warranty, they muſt appear on 
the face of the policy itſelf : even though a written paper be 2vr-, ? up in the policy, when it 
is brought to the underwriters to ſubſcribe, and ſhewn to them at that time : or even though 
it be «vafere1 to the policy, at the time of ſubſcribing z {till it is not in either caſe a warranty, 
or to be conſidered as part of the policy itſelf, but only as a repreſentation. Both theſe in + 
Nances have occurred before Lord Mansfield, in Pawſon v. Barnevelt, Dougl. 12, and in 
Bize v. Fletcher, Dougl. 12. | : 

It being thus ſettled, that a warranty muſt appear on the face of the inſtrument, it has like- 
wiſe been determined, that a warranty, written in the margin of the policy, was to be con- 
ſidered equally binding, and ſubject to the ſame ſtrict rule of conſtruction, as if inſerted in 
the body of the policy itſelf.— Doug. 10 and 271. : 

The warranties which moſt frequently occur, and upon which the greateſt queſtions have 
ariſen, may be reduced to three claſſes : coarranty as to the time of ſailing, warranty as to con- 
vy; and warranty as to neutrality, x 

xt, Ai to the time of ſailing.— lt has been held, that when a ſhip has been warranted te 
ſail on a particular day, though the ſhip be delayed for the beſt and wilett reaſons, or even 

tho igh ſhe be detained by force; the warranty has not been complied with, and the inſurer 
is diſcharged from his contract.— Hare v. Whitmore, Cowp. 784. 

If the warranty be to ſail after a ſpecific day and the ſhip ſail before, the policy is equally 
avoided as in the former caſe ; becauſe the terms of the warranty are as much departed from 


in the one caſe as in the other. Vezian v. Grant, before Mr. Juſtice Buller, Guildhall, 
Eaſt, Vac. 1779. 
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But when a ſhip is warranted to fail on or before a particular day, if ſhe ſail from her port 
of loading, with all ber cargo and clearances »n-board, to the uſual place of rendezvous at an- 
other part of the ſame iſland, merely for the ſake of joining convoy, it is a compliance with 
the warranty, though ſhe be afterwards detained there by an embargo beyond the day. The 
ground is, that when a ſhip leaves her port of loading, when. ſhe has a full and complete car. 
go on-board, and has no other object in view, but the ſafeſt mode of ſailing to her port of de- 
livery, her voyage muſt be ſaid to commence from her departure from that port. If, indeed, 
her cargo was not complete, it would not have been a commencement of the voyage. Bond 
v. Nutt, Cowp. 601. 

The ſecond ſpecies of warranty, which moſt frequently occurs in inſurances, is that of 

failing under the protection of convoy. Upon this ſubject, it is material to conſider what is 
deemed à convoy. It has been ſettled, by the court of King's Bench, that it is not every 

ſingle man of war, which chooſes to take a merchant ſhip under its protection, that will con- 
ſtitute ſuch a convoy as a warranty means; but it muſt be a nawal force under the command of 
a perſon appointed by the government of the country to which they belong. Hibbert v. Pigou, 
B. R. Eaſter, 23 Geo. III. 1783. i 

From that caſe of Hibbert and Pigoa, we likewiſe collect this ; that a convoy appointed by 
the admiral, commanding in chief upon a ſtation abroad, is a convoy appointed by govern- 
ment. : 

Having ſeen what ſhall be deemed a convoy, let us proceed to confider what ſhall be a de- 
farture with convoy, within the meaning of a warranty to depart with convoy, The rule on 
this point is ſhort and clear, that ſuch a warranty implies, that the ſhip ſhall go with convoy 
from the uſual place of rendezvous, at which the ſhips have been accuſtomed to aſſemble ; 
as Spithead, or the Downs, for the port of London; and Bluefields, for all the ports wel - 
maica. And from the particular port, to ſuch uſual place of convoy, the ſhip is protected 
by the policy. —Lethulier's caſe, 2 Salk. 443. and Gorden v. Morley, 2 Stra. 126 f. 

Although the words commonly uſed are, * to depart with convoy, or, © to ſail with con- 
voy ;** yet, they extend to ſailing with convoy throughout the whole of the voyage, as much 
as if thoſe words were inſerte d. If, therefore, the convoy is to go only a part of the way, 
that is not a compliance with the warranty; and the inſurer is diſcharged from his engage- 
ments, Lilly v. Ewer, Dougl. 72. 

But, although it has been thus fettled, that a ſſiip muſt depart with convoy for the whole 
of the voyage ; yet an 9 ſeparation is an accident to which the underwriter is liable. 
—— Tefferey v. Legendra, 3 Lev, 320. 

ven where the ſhip has, by tempeſtuous weather, been prevented from joining the con- 
voy at all, at leaft, of receiving the orders of the commander of the ſhips of war, if the do 
every thing in her power to effect it, it ſhall be deemed a failing with convoy, within the 
term; of the warranty. Victoria v. Cleeve, 2 Stra. 1250. 

The third ſpecies of warranty is that of neutrality; or, that the ſhip or goods inſured are 
neutral property. If the ſhip and property are neutral at the time when the riſk commences, 
this is a ſufficient compliance with a warranty of neutral property: becauſe it is impoſſible 
for the inſured to be anſwerable for the conſequences of a war breaking out during the 
voyage. Eden and another v. Parkinſon, Dougl. 705. And this doctrine has been ſince 
confirmed, in the caſe of Tyſon v. Gurney, 4 Term Rep. 477. 


XVII. RETURN OF PREMIUM. 


The next object of our inquiry is, in what caſes, and under what circumſtances, there 
ſhall be a return of premium. 

The principle upon which the whole of this doctrine depends, is fimple and plain. The 
riſk or peril is the conſideration for which the premium is to be paid : if the riſk be not run, 
the conſideration for the premium fails; and equity implies a condition, that the infarer ſhall 
not receive the price of running a riſk, if, in fact, he runs none.—3 Burr. 1240. 

Accordingly, in an action brought by the plaintiff, for 5/. received by the defendant to the 
plaintiff's uſe, where it appeared in evidence, that one Barkdale had made a policy of inſur- 
ance. upon account, for g/. premium, in the plaintiffs name, and that he had paid the ſame 
premium to the defendant, and that Barkdale had no goods then on-board, and fo the policy 
was void. Lord Chief- Juſtice Holt ſaid, the money is not only to be returned by the cuſtom 
but the policy is made originally void, the party, for whoſe uſe it was made, having no goods 
on board; ſo that by this diſcovery, the money was received without any reaſon, occafion, or 
conſideration, ane, conſequently it was received originally to the plaintiff's uſe.— And ſo judg- 
ment was given for the plaintiff, Martin v. Sitwell, 1 Shower, 156. 
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Clauſes are frequently inſerted in policies of inſurance, containing conditions on the per- 
formance or non - performance of which the premium is returnable. 

By the law of England, it has been clearly ſettled, that, whether the cauſe of the riſk not 
being run is attributable to the fault, will, or pleaſure, of the inſured, ill the premium is to 
de returned.-Cowp. 668. | 

The French, in the famous ordinances of Lewis XIV. have inſerted an article,, declaring 
that, if the voyage is entirely broken up, before the departure of the ſhip, even by the af of 
the inſured, the inſurance ſhall be void, and the underwriter ſhall return the premium, teſerv- 


ing one half per cent. for his trouble. Accordingly, in England, it has always been the cuſ- 


tom, when the policy is cancelled, to return the premium, deducting one half per cent. 
Molloy, I. 2. c. 7. 8 12. 

In the Engliſh law there are two general rules eſtabliſhed, which govern almoſt all caſes. 
The firſt is, that, where the riſk has not been run, whether that circumſtance was owing to 
the fault, the pleaſure, or will, of the inſured, or to any other cauſe, the premium ſhall be 
returned. Anothec rule is, that, if the riſk has once commenced, there ſhall be n apportion- 
ment or return of premium afterwards. Hence, in caſes of deviation, though the under= 
writer is diſcharged from his engagement; yet, the riſk being once commenced, he is emit- 
led to retain the premium. | 

Where, however, from the nature of the agreement between the parties, or the nature of 
the voyage, the contract becomes diviſible, “ part of the premium ſhall be retained for the 
riſk run, and part ſhall he returned as the riſk has never commenced.” 

The firſt time in which this doctrine was conſidered at any length was in a eaſe which 
came before the Court of King's Bench, in the year 1761. It was an inſurance upon a ſhip, 
at five guineas per cent. loſt or not loſt, at and fr London to Halifax, in Nowa- Scotia, war- 
ranted to depart with convoy from Portſmouth, for the voyage, that is to ſay, the Halifax or 
Loviſburgh convoy. Before the ſhip arrived at Portſmouth the convoy was gone, Notice 
of this was immediately given by the inſured to the underwriter z and at the ſame time he 
was al ſo defired, either to make the long inſurance or to return part of the premium, The 
jury found that the uſual ſettled premium, from London to Portſmo»th, was one and a half 
per cent, They alſo found, that it is uſual for the underwriter, in ſuch like caſes, to return 
part of the premium; but the guanrem is uncertain : (and the quantum muſt in its nature be 
uncertain, becauſe it depends upon certain circumſtances.) It was ſtated, that the plaintiff 
made an offer to the defendant of allowing him to retain one and a half per cent. for tho riſe 
he had run on ſuch part of the voyage as was performed under the policy, viz. from London 
to Portſmo'ith. 

Lord Mansfield,---T had not at the trial, nor have now, the leaſt doubt about this queſtion 
myſelf. Theſe contracts are to be taken with great latitude : the ſtrict letter of the con- 
tract is not ſo much regarded as the object and intention of it. Equity implies a condition, 
e that the inſurer ſhall not receive the price of running a riſk, if he runs none. This is a 
contract without any conſideration, as to the voyage from Portſmouth to Halifax; for he in- 
tended to inſure that part of the voyage as well as the former part of it, and has not. Con- 
c quently, the inſured received no confideration for this proportion of his premium : and then 
this caſe is within the general principle of actions for money had and received to the plaintiff's 
uſe. I do not go upon the uſage : for the uſage found is only that, in like cafes, it is ufv..l 
to return a part of the premium, without aſcertaining what part. If the riſk is not run, 
though it is by the negleR, or even the fault of the party inſuring, yet the inſurer ſhall not 
retain the pre um. It has been objected, that the voyage being begun, and part of the riſk 
being already run, the premium cannot be apportioned. But I can ſee no force in the ohjec- 
tion. This is not a contract ſo entire, that there can be no apportionment : for there are two 
parts in this contract: and the premium may be divided into two diſtinct parts, relative, as 
it were, to two diſtin voyages. The practice ſhews, that it has been uſual, in ſuch like 
caſes, to return a part of the premium, though the quantum be not aſcertained. And, in- 
deed, the quantum muſt vary as circumſtances vary: fo that it never can have been fixed 
with any preciſe exactneſo. But though the 9anzum has not been aſcertained, yet the prin- 
ciple is agreeable to the general ſenſe of mankind.— Stevenſon v. Snow, 3 Burr. 1237. 

Some years afterwards, the principle eſtabliſhed in the foregoing caſe was attempted to be 
applied to one which it did not at all reſemble. That was in an inſurance for twelve months 
at gl. per cent and, becauſe the ſhip was captured within two months after the contract was 
made, a return of premium was demanded, But the contract in this caſe was entire; the 
premium was a groſs ſum ſtipulated and paid for twelve months; and the parties when they 
made the contract, had no intention or thought of a ſubſequent diviſion, or apportionmenty 
and therefore there could be no return of premium. -Tyrie 7. Fletcher, Cowp. 666. 
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In a ſubſequent caſe, the Court of King's Bench adopted the ſame rule of deciſion, where 
the ſhip was inſured for twelve months, and. the riſk ceaſed at the end of two, A diſtinction 
was attempted to be made, becauſe, in this caſe, the whole premium, 18“. was acknowledg- 
ed to be received from the inſured at the rate of fifteen ſhillings per month and this, it was 
inſiſted, evidently ſhewed the parties intended the riſk to continue only from month to month, 
This objection was, however, over- ruled; the court being of opinion, that the caſe laſt men- 
tioned decided this; and that the fifteen ſhillings per month was only a mode of computing 
the groſs ſum. —Loraine v. Thomlinſon, Dougl. 564. 

The two laſt caſes, were inſurances upon time; but it ſeems perfectly clear, that when the 
contract ĩs entire, whether it be for a ſpecified time, or for a woyage, there ſhall be no appor- 
tionment or return, if the riſk has once commenced. And, therefore, where the premium is en- 
tire in a policy on a voyage, where there is no contingency at any period, out or home, upon 
the happening or not happening of which the riſk is to end, nor any uſage eſtabliſhed upon 
ſuch voyages, although there be ſeveral diſtinct ports, at which the ſhip is to ſtop, yet the 
2 is one, and no part of the premium ſhall be recoverable.— Bermon v. Woodbridge, 

ugl. 751. 

The laſt caſe upon this ſubjet was alſo an action for a return of the premium. The pol. 
icy was **at and from Jamaica to London, warranted to depart with convoy for the voyage, 
and to fail on or before the iſt of Auguſt, upon goods on-board a ſhip called the Jamaica, at 
a premium of twelve guineas per cent. The ſhip ſailed from Jamaica to London on the 3 iſt 
of July, 1782, but without any convoy for the voyage. At the trial, before Lord Mansfield, 
the jury found a verdict for the plaintiff, ſubject to the opinion of the court, upon a caſe, 
ſtating the facts already mentioned, In addition to which, they expreſsly find, „that it is 
tlie conſtant and invariable uſage in an inſurance, at and from Jamaica to London, warranted 
to depart with convoy, or to ſail on or before the 1 of Auguſt, when the ſhip does not de- 
part with convoy, or fails after the 1 of Auguſt, to return the premium, deducting one half 

er cent. | 

5 Lord Mansfield. An infurance being on goods warranted to depart with convoy, the ſhip 
ſails without convoy; and an action is brought to recover the premium. The law is clear, 
that, if the riſk be commenced, there ſhall be no return. Hence qu ſtions ariſe of diſtinct 
riſks inſured by one policy or inſtrument, My opinion has been to divide the riſks, I am 
aware that there are great difficulties in the way of apportionments, and, therefore, the court 
has ſometimes leaned azainſt them, But where an expreſs uſage is found by the jury, the 
difficulty is cured. They offer to prove the ſame uſage as to the Weſt-Indies in general: 
but I ſtopt them, and confined the evidence to Jamaica. The court, therefore, decided for 
the plaintiff.— Long. v. Allen, Eaſter Term, 25 Geo. III. 

From the tenor of all theſe cafes, it ſhould ſeem, as my Lord Mansfield ſaid, that ſo many 
difficulties occur in apportioning the premium, that the courts are often obliged to decide a- 
gainſt it, ualeſs there be ſome uſage upon the ſubject. 


XVII. BOTTOMRY AND RESPONDENTIA. 


Dottomry is in the nature of a mortgage of a ſhip, when the owner of it borrows money to 
enable him to carry on the voyage, and pledges the keel, or bottom of the ſhip,. as a ſecurity 
for the repayment : and it is underſtood, that, if the ſhip be loſt, the lender alſo loſes his 
whole money: but, if it return in ſafety, then he ſhall receive back his principal, and alſo 
the premium or intereſt ſtipulated to be paid, however it may exceed the uſual or legal rate 
of intereſt, When the ſhip and tackle are brought home, they are liable, as well as the per- 
fon of the borrower, for the money lent. But when the loan is not made upon the veſſel, but 
upon the goods and merchan ſizes laden thereon, which, from their nature, muſt be fold or 
exchange( in the courſe of the voyage, then the borrower only is perſonally bound to anſwer 
the contra; wo, therefore, in tais caſe, is ſaid to take up money at reſpandentia. In this 
conſiſts the difference between bottomry and reſpondentia ; that the one is a loan upon the ſhip, 
the other upon the goods: in the former, the ſhip and tackle are liable, as well as the perſon 
of the borrower; in the latter, for the moſt part, recourſe muſt be had to the perſon only of 
the borrower. Another obſervatioa is, that in a loan upon bottomry, the lender runs no riſk, 
though the goods ſhould be loſt 3 and, upon reſpondentia, the lender muſt be paid his princi- 
pal and intereſt, though the ſhip periſh, provided the goods are ſafe. In all other reſpects, 
the contract of bottomry and that of reſpondentia are upon the ſame footing. 

Theſe terms are alſo applied to another ſpecies of contract, which does not exactly fall 
within the deſ-ription of either; nimely, to a contract for the repayment ef money, not up- 
on the ſhip and goods only, but upon the mere hazard of the voyage itſelf; as if a man lend 
col. to a merchant to be employed in a beneficial trade, with a condition to be repaid with 


— — — — 
- 0 


BOTTOMRY AND RESPONDENTIA? 537 


extraordinary intereſt, in caſe a ſpecific voyage named in the condition ſhall be ſafely per- 
formed. 

The contract of bottomry and reſpondentia ſeems to deduce its origin from the cuſtom of 
permitting the maſter of a ſhip, when in a foreign country, to hypothecate the ſhip, in order to 
raiſe money to refit, Such a permiſſion is abſolutely neceſſary, and is impliedly given him 
in the very act of conſtituting him maſter, by the marine law, which in this reſpe& is rea- 
ſonable ; for, if a ſhip happen to be at ſea, and ſpring a leak, or the voyage is likely to be 
defeated for want of neceſſaries, it is better that the maſter ſhould have it in his power to 
pledge the ſhip and goods, or either of them, than that the ſhip ſhould be loſt, or the voyage 
defeated, But he cannot do either for any debt of his own ; but merely in caſes of neceſſity, 
and for completing the woyage. Although the maſter of the veſſel has this power while a- 
broad, becauſe it is abſolutely neceſſary for the purpoſes of commerce and navigation: yet 
the very ſame authority, which gave that power in thoſe caſes, has denied it when he bap- 
pens to be in the ſame place where the owners reſide. All the caſes which have been deter- 
mined upon the ſubject, ſeem to require, that the ſhip ſhould be abroad, as well as in a fate 
of neceſſity, to juſtify the captain er maſter-in taking money on bottomry. Molloy, in ex- 
preſs terms, declares, that a maſter has no power to take up money on bottomry in places 
where his owners dwell : otherwiſe, he and his eſtate muſt be liable thereto.—Molloy, I. 2. 
c. 11. II. If, indeed, the owners do not agree in ſending the ſhip to ſea, the majority 
ſhall carry it, and then money may be taken up by the maſter on bottomry for their propor- 
tion who refuſe, although they reſide on the ſpot, and it ſhall bind them all. 

It is of the eſſence of a contract of bottomry, that the lender run the riſk of the voyage; 
and that both principal and intereſt be at hazard : for, if the riſk go only to the intereſt of 
premium, and not to the principal alſo, though a real and ſubſtantial riſk be inſerted, it is a 
contract againſt the ſtatute of uſury, and therefore void, This has been frequently ſo deter- 
mined in our courts of law. | k 

As the hazard to be run is the very baſis and foundation of this contract, it follows, that, 
if the riſk is not run, the lender cannot be entitled to the extraordinary premium ; for that 
would be to open a door to means by which the ſtatute of uſury might be evaded. This was 
fo decided in the court of chancery. 

This caſe was upon a bottomry-bond, where the plaintiff was bound, in conſideration of 
400. as well to perform the voyage within fix months, as at the ſix months end to pay 4000. 
and 401. premium, in caſe the veſſel arrived ſafe, and was not loſt in the voyage. It hap- 
pened that the plaintiſf never went the voyage, whereby the bond became forfeited, and he 
now preferred his hill to be relieved. Upon the former hearing, as the ſhip lay all the time 
in the port of London, and there was no hazard of lofing the principal, the lord-keeper 
thought fit to decree, that the defendant ſhould loſe the premium of 400. and be contented 
with his principal and ordinary intereſt, And now, upon a rehearing, he confirmed his former 
decree, _Deguilder v. Depeiſter, x Vern. 263. 

It remains to be ſhewn what thoſe riſks are to which the lender undertakes to expoſe him- 
ſelf. Theſe are, for the moſt part, mentioned in the condition of the bond, and are nearly 
the ſame, againſt which the underwriter, in a policy of inſurance, undertakes to indemnify. 
Theſe accidents are, tempeſts, pirates, fire, capture, and every other misfortune, except ſuch 
as ariſe either from the defects of the thing itſelf, on which the loan is made, or from the 
miſcondu& of the borrower. 

Capture here does not mean a mere temporary taking, but it muſt be ſuch a capture as to 
occaſion a total loſs. And therefore, if a ſhip be taken and detained for a ſhort time, and 
yet arrive at the port of deſtination within the time limited, (if time be mentioned inthe con- 
dition,) the bond is not forfeited, and the obligee may recover. — Joyce v. Williamſon,B,R. 
Mich. Term, 23 Geo. III. 

A lender on bottomry, or at reſpondentia, is neither entitled to the benefit of ſalvage, nor 
able to contribute in caſe of a general average.-Walpole v. Ewer, Sitt. after Trin. 1789. 

It has been ſaid, that, if the accident happen by default of the borrower or of the captain, 
the lender is not liable, and has a right to demand the payment of the bond. If, therefore, 
the ſhip be loſt by a wilful deviation from the track of the voyage, the event has not hap- 
pened upon which the borrower was to be diſcharged from his obligation. Weſtern v. 
Wildy, Skin. 152- 


. 


OF BILLS OF EXCHANGE, 


Of Foreign Bills. 


A BILL of Exchange is a piece of paper, on which is written a ſhort order, given by a th 
banker, &c. for paying to ſuch a perſon, or his order, a certain ſum of money. 

wm rey to underſtand this ſubject, it will be neceſſary to explain the terms uſed in bills of 
Exc . 

The ewe is the perſon who draws the bill of exchange. 

The drazcec is the perſon upon whom it is drawn; and he is fo called before he accepts the 
fame ; but, after he has accepted, he is then called the accepror. 

An inderſer.— Every perſon, before he can pay away, or paſs, a bill of exchange, muſt 
write his name on the back of the bill; and he is therefore called an indorſer. | 

An indorſce is any perſon who is in poſſeſſion of a bill of exchange in conſequence of its 
having been indorſgd ro him. | | 

The payee is the perſon in whoſe favour a bill is drawn; as, if A. draws upon B. directing 
him pay to C. or order,” C. is called the payee ; and, before C. can paſs away the ſame, he 
If the drawee refuſe to accept or pay the bill, the payee muſt cauſe it to be proteſted. 

A proteſt ſigniſies, to the drawer, that the party upon whom he drew his bill was unwill. 
Ing, not to be found, or inſolvent ; and to let him (the drawer) have timely notice thereof; 
Ind alſo to enable the party to recover againſt the drawer, and alſo againſt the acceptor, as far 
as he can pay, if the bill be accepted. 

A foreign bill muſt be proteſted on the laſt day of the three days of grace allowed]; (after 
the time expreſſed upon the bill ;) and, if not paid upon the laſt of the three days, the party 
ought immediately to proteſt the bill and return it : but, if the laſt of the three days be a 
great holiday, the day before is the day of payment. 

Bills of exchange muſt be ſued for within fix years after their becoming doe. 

If two or three bills are drawn for the ſame ſum, they ſhall carry a condition with them 
that only one ſhould be paid; and, in a declaration on one of them, it is not neceſſary to aver 
that the other bills were not . | 1 
If A. ſells Yoods to B. and B. is to g:.- 2 bill in ſatis faction, B. is ſo far 

dhe cannot be ſued for the goods, — 4 the bill be never paid; for the bill 
he is liable to be ſued for the bill. 

A note, or bill, is no abſolute payment, though agreed to be ſuch, if the 
the perſon upon whom it is drawn to be in a failing condition. 


. Of what ſtall be deemed a Bill of Exchange. 
The cuſtom preſcribes the form of a bill, and raiſes a contract. | 
It is not requiſite to obſerve the ſame nicefy ia a bill of exchange as in deeds or wills. 
A bill, payable out of a particular fund, is no bill of exchange. 

Pray pay out of my 1 no bill of exchange. 

Bill, payable out of the fifth payment, as it ſhall become due, is not good. 
Pray pay, J. S. or order, at my quarterly balf-pay per advance, is a negociable bill. 
Bill, payable to me or my order, is a good bill, if accepted, 


Of the Acceptance. 

The acceptance of a bill of exchange is ſuch an act, by the drawee, as will make him li- 
able to pay the ſame. It is uſually made by figning his name or initials at the bottom of the 
bill, when it is preſented to him by the bearer. | 

A very ſall matter will amount to an acceptance; and any words will be ſufficient for 
that putpoſe which ſhew the party's aſſent or agreement to the bill; as, 

Writing the day of the month on the bill is ſufficient acceptance, 

Lea ve your bill with me and call to-morrow, and it ſhall be accepted, is a ſufficient acceptance. 

Leave your bill with me, I will lock oer my bock and accounts betaveen the drawer and me, 
and call to- morroꝛv, and the bil! ſhall be accepted,-is not a ſMicieat acceptance. 

When the bill was returned for non-acceptance, the drawee ſaid, that, if it came back again, 


harged, that 
payment; but 


er of it knows 


= be would fay it; it was ruled to be a good acceptance, | dr 
Verbal acceptance is ſufficient 3 and an action lies againſt the acceptor thereon, as to the 
principal, but not for intereſt and coſts. But there muſt be a witneſs. Theſe words, © The [> 


two bills of exchange which you ſent me, I will pay, in caſe the owners of the queen Anne 
do not, arc a ſufficient acceptance. 
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Acceptance, to pay when the goods are ſold, is a good acceptance, 

Acceptance, to pay half in money, half in bills, is good, 

Acceptance, to pay, according to the tenor of the bill, after the day of piyment is paſt, is good, 

A bill may be accepted for part, and the ſum accepted for is good againſt the acceptor. 

Acceptance of a bil!, drawn upon two partners, by one of them, binds both if it concerns 
the Joint trade. | ' | 

Acceptance of a ſervant uſually tranſaRing buſineſs for his maſter, is good: yet the ſer- 
vant ſhould expreſs ſuch acceptance to be for his maſter, or he is liable himſel f. 


FEY Of the Proteſt. 

A proteſt is abſolutely neceſſary on a foreign bill, where it is refuſed acceptance or pay- 
ment, in order to charge the drawer. | q 8 

The payee muſt demand acceptance from the drawee before proteſt. 

If a payee dies, there can be no proteſt before probate or adminiſtration. 

If a bill, left for acceptance, be loft, the drawee muſt give a note for the payment thereof; 
otherwife it may be proteſted. © 

If a bill be loſt, and no new one can be had, and the drawee does not inſiſt on having the 
original, but refuſes payment on another account, a proteſt made on a copy is ſufficient, 


A proteſt is good evidence of non-acceptance or non-payment, until the contrary is proved. 


A proteſt on a foreign bill is neceſſary to recover, againſt the drawer, not only intereſt and 
coſts, but alſo principal; and fuch proteſt muſt be made in due time, and timely notice given 
to the drawer. What is a timely notice muſt be determined by the cuſtoms of the merchants, 
Convenient notice muſt be given to the drawer of an inland bill; which notice, as to time, 
muſt alſo reſt upon cuſtom and the verdict of a jury. 


But, in caſe of non- payment of either foreigp or inland bills, the ſafeſt way is to, give as” 


early notice, to the perſon of whom it was received, as poſlible ; that is, by the firſt poſt, or, 
rather, to ſend the bill to a correſpondent, to tender it to the drawer or indorſer. Whers 
they refuſe to accept the bill, it may be proteſted, before the day of payment, for better ſe- 
cavity but not for non-payment, 


| | Of Indorſements. 
Every man, who writes his name upon the back of a bill, becomes bound to the next hold- 
er for the amount thereof; it matters not whether he has received any value for the bill, or 


does it to ſerve a friend. The indorſement of his name implies him to have received the 
value of the bill, and the law will compel him to be anſwerable for the ſame to the holde 


thereof. 4 


8 Of be ſhall pay the Money. : 
Every draweFlndorfer, and acceptor, of a bill of exchange, is ſeparately liable to the 
yment thereof. 
"a von- payment, the payee (the perſon to whorn it is to be paid) may ſue the acceptor and 
drawer ; but he can have but one ſatisfaction, that is, he can only recover from them jointly 
the amount of the bill in his hands. 

He, who accepts for the honour of the drawer, is liable to the payment, although he may 
have no effects. The acceptance is an undertaking for the payment, and the law will oblige 
him. ' | | | 

If a bill be indorſed to the drawer of it, he may maintain an action, as the indorſee, againſt 
the drawee, if the latter had effects of the drawer at the time of drawing the bill; otherwiſe 


not. 

The holder of a bill muſt tender it before the three days grace are expired. | 

If the indorſee indulges the acceptor after the bill is due in courſe of payment, it is -at 
his own riſk ; and, if the acceptor fails, he has no remedy againſt the drawer, or perſon who 

The laſt indorſer of a bill of exchange may mainfain an action againſt any of the former 
indoyſers, and ſo any indorſer may againſt all that precede him. * 8 

An indorſer of a bill, who has paid it, muſt prove pay ment in an action againſt the ac- 
ceptor. 

The indorſer of a foreign bill of exchange may be charged, without firſt reſorting to the 
dra wer. 

If the indorſee receive a ſum, in part, of the acceptor, he has no remedy againſt the 
drawer or any indorſer for the remainder, but againſt the acceptor only. ; 

A man cannot be ſued in England, Scotlanè, or Ireland, on his acceptance of any bill af 
exchange abroad, after he has mm diſcharged by the laws of that country, 
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It is not neceſſary to prove-the hand of the mer in an action againſt the acceptor, nor 
can the acceptor ſet up the forgery of the bill. 

The aſſignee of the indorſee may ſue, on a general tenen to the latter only. 

The winner ſhall not recover, on a bill of exchange, for money won at play, againſt the 
acceptor, otherwiſe than in the caſe of an indorſee. 

If A. draws a bill, payable to B. for the uſe of C. and B. indorſes it to D. D. may bring 
an action for the money, 

If a bill be aſſigned for a juſt debt, equity will not relieve, though the bill was at firſt 


given without conſideration. 


Bill upon B. payable to D. is accepted by B. and indorſed by C. to D. B. is diſcharged 


of any pay ment as to C. f 
Stamp-Duties on Bills of Exchange. 
By the laws of the United States, bills of Exchange are ſubject to the following ſtamp- 
duties, viz. Inland bills, where the ſum ſhall amount to 


20 dollars, and not exceeding 100 dollars 10. cents, 
Above 100 dollars, and not exceeding 500 dollars— 25 cents. 
Above $509 dollars, and not exceeding 1000 dollars 50 ceuts, 
Above 1000 dollars, 73 cents. 


Foreign bills are chargeable with twenty cents on every bill, without reſpect! to the num- 
ber contained in each ſett. 
Stamp-Duties on Promiſſ,ry Notes, 
Where the ſum amounts to 20 dolls, and not exceeding 100 dolls. — 10 cents, 
Above 100 dolls. and not exceeding 5 dolls,© 25 cents, 
Above. $500 dolls. and not exceeding 1000 dolls. — cents. 
Above 1000 dolls. 5 cents, 
Priniaed, that if any of theſe notes are payable. at or within 60 days, thay hal be Hable 
to only two-fifths of the duty. 
The following directions, to the ſeveral parties to a bill of exchange, may prevent hs in- 
conveniences to which they may be liable through inexperience. 


Te Drazver of Bills 
Should be well ſatisfied that they will be accepted and duly honoured before he draws : to 
this end, it is requiſite that he be aſſured of having effects in the hands of the perſon drawn 
upon, and alfo that he be a man of integrity and punctuality, who will not diſhonour his 
paper but pay it regularly as it is due. 
The Acceptor 

Should be careful to accept no bill but what he has effects in his hand to anſwer: To in- 
fiſt v pon his correſpondent adviſing of each bill, as ſoon as drawa, ſpecifying the number, 
date, ſum, time, and to whom payable ; for, if be ſhould accept or pay a forged draft, the 
loſs will fall on himſelf z—To adjuſt ond balance all accounts of this nature at leaſt once 
in three months, and oftener if the drafts are large and continual, 


The Bill- Holler 
Should-exchange no drafts For a ſtranger, where he is not convinced of the validity thereof 
from the writing of the drawer or acceptor : if not, offer to ſend the bill to one of the par- 
ties, and, when in caſh, that he will account with him for the value. 

See that the bill be drawn upon a proper ſtamp: and mak the perſon, paying the bill to you, 
inJorſe his name on the back. Take a regular copy of the paiticulars of the bill: in a book. 

If the bill be not already accepted, preſent it for acceptance. If the perſon it is drawn 
upon will not accept, and alſo adds he will not pay it when due, you had beſt return it to the 
indorſer or drawer immediately, taking a good bill or caſh for the ſame. . 

But, if the drawee ſays he may pay it when due, wait till that day, preſent it for payment, 
and, if refuſed then, have it proteſted, and for the amount call upon the indorſer. But as 
you "have at preſent the indorſer and drawer as your ſecurity, be cautious how you give up 
the bill to either for their ſingle ſecurity, if doubtful, 

When you rent a bill, indorſe, on the back thereof, Pay the contents to A. B. of C. or 
order. D. E.“ This will prevent the bill being negotiated, ſhould it fall into bad hands. 

If the bill be payable to bearer, write, upon the face thereof, Sent by poſit, Auguſty 
7709s to A. B. of C. D. E.“ in red ink, —Indorſe no bill until you pay it away. 


„ 
OWNERS OF SHIPS. 


T* goods are ſpoiled by default of a maſter of a ſhip employed by the owners, the owners are 
liable; but the action muſt be bro't againſt all the part-owners, who make but one maſter. 
If ſeveral part-owners with to ſend a ſhip on a voyage, but 2 or 3 other part-owners re- 
fuſe their conſent, the former may ſend her on the voyage, but they muſt enter into a recog- 
nizance in the admiralty for her return. | 
A part-owner of a ſhip ſued the other owners for his ſhare df the freight on finiſhing- her 
voyage; but the other owners had fitted her out, in which the complainant. would not Join, 


whereupon the other owners complained in the admiralty; and, by order there, they gave 


ſecurity, if the ſhip periſhed in the voyage, to make good to the plaintiff his ſhare, or to that 
effect ; in ſuch a caſe, by the law marine and courſe of the admiralty, the plaintiff was to 
have no ſhare in the freight. It was referred to Sir Lionel Jenkins to certify the courſe of 
the admiralty, who certified accordingly, and that it was ſo in all places, for otherwiſe there 
would be no navigation: whereupon the plaintiff's bill was diſmiſſed. 

If the owner of a ſhip lets it to another, he is ſtill liable 10r a loſs of gold ſent by that 
ſhip. The defendant, in an action of this kind, was ſole owner of a ſhip, which he let to 
one Fletcher for a voyage, for a certain ſum, and Fletcher was to have the benefit of carry- 
ing goods. The plaintiff ſent a quantity of moidores, and had bills of lading ſigned by the 
captain: and, many of the moidores not being delivered according to conſignment, an action 
was brought againſt the defendant, the owner of the ſhip, to make him liable- as far as the 
ſhip and freight were worth, according to 7 Geo. II. c. 15. x 

For the defendant it was inſiſted, that, though the ſhip was his property, yet he was not 
ſo owner as to be liable to the plaintiff, and that Fletcher is for this purpoſe the owner. But, 
it appearing the defendaat had covenanted for the condition of the ſhip, and the behaviour of 
the maſter, the chief-juſtice held he was liable to the plaintiff : and the freignt he had in 
general from Fletcher was ſufficient, though the identical freight for the gold belonged to 
the other ; and Fletcher had only the uſe of the ſhip, but no ownerſhip, 

If a ſhip be repaired in the river Thames, and fitted out there with new rigging and ap- 
parel, the ſhip itſelf is not liable, but the-owners. If ſhe he repaired at ſea, the ſhip is lia- 
ble, and the maſter may hypothecate (or pawn) her for payment of the charges. 

The repairer of a ſhip may ſue either the maſtcr, who employs him, or the owners; but, 
if he undertakes it on a ſpecial promiſe from either, the other is diſcharged. 

If the matter of a ſhip buys proviſions for her, and has money from the owners to pay for 
the proviſions, but ſails without paying the money, the owners are liable to pay, in propor- 
tion to their reſpecti ve ſhares in the ſhip, the maſter being but a ſervant to the owners. 

An action was brought by a ſhip-wright for repairing the defendant's ſhip in his dock. 
About three hours before the ſhips repairs were finiſhed, a fire happened and ſhe was burnt, 
Notwithſtanding which, the court held that the owner was liable to pay for the repairs that 
had been done. 4 

Lord Mansfield, in delivering the opinion of the court in the cafe of Farmer and another 
againſt Davis, where goods were ordered for a ſhip by the owner before the appointment of 
the captain, and ſome of which goods were delivered after his appointment, faid, “ Where 
a captain contracts for the uſe of a ſhip, the credit is given to him, in reſpe& of his con- 
tract; it is given to the owners, becauſe the contract is on their account; and the tradeſ- 
man has likewiſe a ſpecific lien on the ſhip itſelf. Therefore, in general, the tradeſman, 
who gives that credit, debits both the captain and the owners. Now, what is this cafe ? 
The captain made no contract perſonally : the owners contracted for their ſhip : the credit 
was given to them only; and there is not a ſhadow of colour to charge the captain for any 
part of theſe goods.“ 7 ; 


- 


Wilkins and others, aſſignees of Brooke, a bankrupt, againſt Carmichael; The queſtion - 


in this caſe was, whether a captain, having paid for ſtores ſupplied, and repairs done, to a 
ſhip in England, and baving wages due to him, has ſuch a lien on the ſhip as to. be entitled 
to keep her till he is paid. | 

Lord Mansfield ſaid, notwithſtanding the ſtrongeſt Inclination that the defendant (the cap- 
tain) ſhould have full ſatisfaction, we are not able to find ground on which we can give 
judgment in his favour. 1. He has ſet up a lien upon two forts of claim, viz. wages and 
ſtores and repairs, As to wages, there was no particular contract, that the ſhip ſhould be a 
pledge ; there is no ufage in trade to that purpoſe z nor any implication from the nature of 
the dealing: On the contrary, the law has always conſidered the captain as contracting per- 
ſonally with the owner; and the caſe of the captain has, in that reſpect, been diſtinguiſhed 
from that of all other perſons belonging to the ſhip : this rule of law may have its founda- 
tion in policy, and the benefit of navigation; for, as ſhips may be making profit and earn- 


iog every day, it might be attended with great inconvenience, if, on the change of 
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a captain for miſb-haviour, or any other reaſon, he ſhould be entitled to keep the 
ſhip till he is paid. As to ſtores and repairs, it is a firong aniwer to that claim, 
that, when the demand was made by the aſſignees, the captain had not paid the tradeſmen's 
biils. But, if there was any lien originally, it was in the carpenter. The captain could not, 
hy paying him, be in a better ſituation than he was, and he had parted with the poſſeſſion, ſo 
tha; he had given up his lien, if he ever had one: the other creditors had none. If the de- 
- Fendant is liable to the tradeſmen, it is by his own aſt. Work done for a ſhip in England, 
is ſuppoſed to be done on the perſonal credit of the employer; in foreign parts, the captain 
may hypothecate the ſhip. The defendarit might have told the tradeſmen, that he only act- 
ed as an agent, and that they muſt look to the owner for payment. Judgment for the plaintiff, 
Rich, executor, verſas Coe and another.—The plaintiffs, being ropemakers, ſupplied the 
ſhip Henry and Tho nas with cables to the value of 5/. 80. 3d. by the order of Thomas 
Harwoo1, the captain; and made Herwood, and the owners of the ſhip (the defendants) 
» debtors, in th» uſual manner, without naming the owners, or knowing particularly who they 
were. The thip Henry and Thomas had been let by the defendants to Harwood upon cer. 
tain articles, in which it was mutually covenanted between them as follows. 1ſt, The 
owners covenanted with Harwood, that, on his performance of the covenant ftipulated on his 
par., he ſhuul d have the fole management of the ſhip, and employ her p' his own ſole bene. 
fit and advantage For the ſpace of eleven years, if he ſhould fo long live, and the ſhip ſhould 
not be loſt, The covenants on the part of Harwood were (amongſt others) to pay a yearly 
rent of 46/. per cent. at ſtated periods: that he would at all times, at his own coſt and charge, 
repair, maintain, and keep, the veſſel and her rigging, &c< in good and ſatficient repair, 
The plaintiffs had no notice of this contract at the time they furniſhed Harwood, the cap. 

tain, with the goods. The queſtion was, whether the defendants were liable to this debt? 
Lord Mansfield, in delivering judgment, faid, This cafe was reſerved not with a view to 
the particular matter in diſpute or the parties now before the court, but in conſideration of a 
general anxiety in the owners of ſhips, employed in this trade, to know how far they are by 
law liable for the acts of their reſpective 1:fſces. In that point of view, we have conſidered 
the caſes very pirticularly; and, after the fulleſt deliberation, we think it impoſſible to ſay 
that the plaintiffs are not entitled to recover. Wh +:ver ſupplies a ſhip with neceſſaries, has a 
treble ſecurity. 1. The perſon of the maſter. 2. The ſpecific ſhip, 3. The perſonal ſe- 
Curity of the owners, wherber they know of tbe ſupply or not.— 1. The maſt-s is perſonally lia- 
ble as making the contract. 2. The owners are liable in conſequence of the maſter's act, 
| becauſe they chooſe him; they run the riſk, and they ſay whom they will truſt with the up- 
| pointment and office of maſter. Suppoſe the owners in this caſe had delivered the value of 
| the goods in queſtion, in ſpecie, to the maſter, with directions for him to pay it over to the 
| creditors, and the maſter had embezzled the money: it would have been no concern of the 
creiiitors ; for they truſt ſpeciſically to the ſhip, and generally to the owners. In this cafe, 
the d-f.n.fants are the owners; and there happens to be a private agreement between them 
and the matter, by which he is to have the ſole conduct and management of the ſhip, and to 
keep her in repair, &c. But how does that affect the creditors who, it is expreſsly ſtated, 
were total ſtrangers to the tranſaQtion ? and that is an anſwer to the obſervation, that the 
plaintiff myſt have known the real ſituation of the maſter, in this caſe, from the general uſage 
and cuſtom of the country in that reſpect. To be ſure, if it appeared that a tradeſman had 
| notice of ſuch a contract; and, in conſequence of it, gave credit to the captain individually 
as the reſponſible. perſon, particular circumſtances of that tort might afford a ground to ſay, 
he meant to abſolve the owner, and to look ſingly to the perſonal ſecurity of the maſter ; but 
here it is ſtated, that the plaintiff had no notice whatever of the contract. The owners 
themſelves are aware of their being liable at the time : they chooſe a maſter to whom they 
agree to let the ſhip, and truſt fur their ſecurity to the covenants which they oblige him to 
enter into : theſe covenants are, that he ſhall keep the ſhip in repair, and deliver her up, at 
the end of the term, in as good condition as when delivered to him. This is not all; for 
they indemnify themſelves againſt the private debts of the maſter ; and againſt his being tak- 
en in execution: for, if he does not perform all and every the covenants in the agreement, 
(excext in caſe of the loſs of the ſhip,) the conſequence (beſide their remedy againſt him 
vpon the covenant} is that the contract and agreement is to be abſolutely at an end, and they 

arc to take poſſeſſion of the ſhip. 

Suppoſe the ſhip had been impounded in the admiralty- court, and that happened at the 
end cf the term; or, ſuppoſe the captain had broken a covenant which had put an end to the 
agreement, the defendant could never have taken the ſhip out cf the court, without paying 
the debt for which the ſhip was im pounde l. We are all of opinion, therefore, that, under theſe 
circumſtances, there is no colour to ſay that the creditors ſhould be ſtript of the general ſe- 
curity they are, by law, entitled to againſt the owners, | 
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Nor HN more materially concerns the maſter of a ſhip, than to know what degree of 
reſponſibility is attached to his ſituation, and what privileges it inveſts him with : and 
it is the deſign of this chapter to explain them, 

Maſters of ſhips are as reſponſible for goods, committed to their charge, as hoymen or car- 
riers by land are: for the law makes no diſtinction between carriers by land and carriers by 
water: and for whatever loſſes, that ariſe from the negle& of perſons employed under them, 
they are anſwerable : whatever caſes, therefore, that are contained in this chapter, relative to 
— by land, muſt be underſtood to be equally applicable to carriers by water, or maſters 
. of ſhips. h 

In the caſe of Mors . Sluce, it was adjudged tlrat the maſter of a ſhip was liable far the 
goods of which the ſhip was robbed in the river: and the reaſons given were, 1. Becauſe he 
was an officer known: 2. Becauſe he received his ſalary out of that which was paid for the 
freight. But the maſter may reimburſe himſelf out of the mariners* wages for a loſs hap- 
pening by their neglect. 

The law charges perſons entruſted to carry goods (ſuch as common carriers, hoymen, and 
maſters of ſhips) to carry them again all events but acts of God, and of public enemies, 

The plaintiff put s on- board the defendant's hoy, who was a common carrier. Com- 
ing through bridge, by a ſudden guſt of wind, the hoy ſunk, and the goods were ſpoiled. 
The plaintiff inſiſted, that the defendant ſhould be liable, it being his careleſſneſs in guing 
through at ſuch a time; and offered ſome evidence, that, if the hoy had been in good order, 
it would not have ſunk with the ſtroke it received ; and thence inferred, the defendant was 
anſwerable for all accidents, which would not have happenzd to the goods in caſe they had 
been put in a better hoy. But the chief-juftice held the defendant not anſwerable, the dam- 
age being occaſioned by the act of God; for though the defendant ought not to have ven- 
tured to ſhoot the bridge if the general bent of the weather had been tempeſtuous, yet this, be- 
ing only a ſudden guſt of wind, has entirely differed the caſe : and no carrier is obliged to 
have a new carriage for every journey ; it is ſufficient-if he provides one which (without any 
extraordinary accident, ſuch as this was,) will probably perform the journey. 

In the caſe of Forward againſt Pittard, the plaintiff had delivered goods to the defendant, 
who was a common carrier ; and which goods were afterwards deſtroyed by accident of fire, 
The queſtion was, whether the defendant was anſwerable for them. . 

Lord Mansfield ſaid, It appears from all the caſes, for 100 years back, that there are e- 
vents for which the carrier is liable independent of his contract. By the nature of his con- 
tract he is liable for all due care and diligence ; and, for any negligence, he is ſuable on his 
contract. But there is a farther degree of reſponſibility, by the cuſtom of the realm, that is, 
by the common law: a carrier is in the nature of an inſurer. It is laid down that he is lia- 
hle for every accident, except by the act of God or public enemies: now, what is the act of 
God ? I confider it to be ſomething in oppoſition to the act of man; for every thing is the 
act of God that happens by his permiſſion ; every thing by his knowledge. But, to prevent 
litigation, colluſion, and the neceſſity of going into circumſtances impoſſible to be unravelled, 
the law preſumes againſt the carrier, unleſs he ſhews it was done by public enemies, or by 
ſuch act as could not happen by the intervention of man, as ſtorms, lightning, and tempeſts. 

If an armed force come to rob the carrier of the goods, he is liable : and the reaſon js, for 
ſear it may give room for colluſion, that the maſter may contrive to be robbed on purpoſe, 
and ſhare the ſpoil. | | 
In this caſe, it does no- appear but that the fire aroſe from the act of ſome man or other; 
it cert (inly did ariſe from ſome act of man; for it is expreſsly tated not to have happened by 
lightning. The carrier, therefore, is liable, inaſ nuch as he is liable for inevitable accident. 
— judgment for the plaintiff. $5 

bat acceptance makes a carrier liable. Per King, C. J. If a box be delivered generally 
to a carrier, and he accepts it, he is anſwerable, though the party did not tell him there 
was money in it. But, if the carrier aſks, and the other ſays no, or if he accepts it con- 
ditionally, providing there is no money in it; in either of theſe caſes, I hold, the carriec 1s 
not liable; and ſo it was afterwards determined in the court of king's-bench, in the caſe 
of Gibſon v. Poynton and another. | : 

If goods are loſt after the owner of them has taken them from the ſhip into a lighter, it 
is his own lofs : but it is otherwiſe if the goods are ſent from the ſhip by the ſhip's hoat, 
which is conſidered as part of the ſhip and voyage. Yet, if the awner of any goods ſend his 
fervant with them, the carrier or lighterman is not liable if they be loſt. 
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If any paſſenger die on-board, the maſter is obliged to inventory his effects; and, if ne 
elaim be made to them within a year, the maſter becomes proprietor of the goods, but an- 
ſwerable for them to the deceaſed's legal repreſentatives. Bedding and furniture become 
the maſter's and his mates“; but the cloathing muſt be brought to the-maſt-head, and there 
* appraiſed and diſtributed among the crew. | | 

If a captain die, leaving money on-board, and the mate, becoming captain, ſhall improve 
the money, he ſhall, on allowance for his care, account both for intcreſt and profits, 


a * 


OF FREIGHT, CHARTER-PARTY, AND DEMURRAGE, 


REIGHT is the ſum agreed on for the hire of a ſhip or carriage of goods, and muſt be 

paid in preference to all other debts for the 2 of which the goods ſtand engaged; 

but, as the goods are obliged to the ſhip for hire, lo is the ſhip to the owner of the goods, in 
caſe of damage or waſte through any defect of the veſſel or ſailors. | 

Charter- party is the ſame in the civil law with an indenture at the common law: it ſet. 
tie the agreement, as the bills of la ling do the contents, of the cargo; and binds the maſ- 
ter to deliver them well conditioned at the place of diſcharge, according to the agreement: 
and, for performance, the maſter obliges himſelf, ſhip, tackle, and furniture. 

The taking a ſhip to freight is the hiring her of her maſter or owners, either in part or the 
whole, and either by the month, for an entire voyage, or by the ton: and the contract, re- 
Euced into writing, commonly called a charter-party, executed between the freighter and the 
perfon who lets the ſhip, mult expreſs the different particulars agreed on. 

The maſter or owners generally covenant to provide a ſufficiency of tackle and mariners, 
and to t the ſhip in every reſpect for pexforming the voyage. The merchant, on his part, 
fiipulates to comply with the payme it promiſed for freight on delivery of his goods; and 
oth oblige themſelves in penalties for non- compliance. a 
If, by the time appointed in the charter - party, the ſhip is not ready to take in, or the 

merchant (after the days of demurrage commonly granted) not ready to load, the parties are 
at liberty, and the ſuffering one bath his remedy againſt the other, by action, to recompenſe 
th damage. | b 

If part of the loading be on- board, and ſome intervening misfortune prevent the merchant 
from thipping the whole in time, the maſter is at liberty to contract with another, and ſhall 
have freight by way of Camage for the time that thoſe goods were on- board after that limit- 
ed; for ſuch agreements, being of a conditional nature, and preceding a failure as to a com- 

plete loading, will determine the ſame unleſs afterwards affirmed by conſent ; and, though it 
de no prudence for every merchant ot maſter to depart from the contract on non-compliance 
of articles, yet it is the higheſt juſtice that ſhips and maſters ſhould remain free ; for other- 
wiſe, by the bare lading of a caik or bale, they might be defeated of the opportunity of paſ- 
ſage, or the ſeaſon of the year. | Ces 

So, on the other hand, if the veſſel be not ready, the merchant may ſhip the remainder of 
his goods on- board another, and diſcharge the firſt, and recover damages againſt the maſter 
ex owners for the reſt; this being grounded on the like reaſon as the former. | 

Atkinfon contracted with Buckle for the carriage of a hundred quarters of barley, and 
promifed to deliver unto him the hundred quarters of barley on ſhip-board at Barton-Haven, 

in the county of York, to carry them for him, and for the carriage thereof did promiſe to 
pay him fo much; and Buckle promiſed to carry the ſame for him, and accordingly brought 
his ſhip to the (aid haven, expecting there the delivery of the hundred quarters of barley 
but Atkinſorf came not to deliver the fame unto him; whereupon Buckle brought his action 
of the caſe upon the promite ; and, upon non afſumpfit pleaded, had a verdict and judgment, 
which was affirmed upon a writ of error. : 

If goods are fully laden on-board, and the ſhip hath broken ground, and the merchant, on 
afrer-confideration, determines again to unload them, and not proſecute the adventure, by the 
x4rine ly the freight is due. 

And, if the ſhip in her voyage becomes unable without the maſter's fault, or that the maſ- 
ter or {hip be arreſted by any foreign prince or ſtate in her voyage, the maſter may either 
mend bis ſip or freight another; but, if the merchant will not conſent thereto, then the freight 
becomes due for fo much as the ſhip hath earned; otherwiſe the matter is liable for all dam- 
ages that ſhall happen: and therefore, if that ſhip, to which the goods were tranſlated, periſh, 
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the maſter ſhall anſwer; but, if both the ſhips periſh, then he is diſcharged, But, in caſe of 
extreme neceſſity, as that the ſhip would be in a ſinking condition, and an e ſhip is paſſe 
ing by or at hand, he may tranſlate the goods; but, if that ſhip ſinks or periſhes, he is there 
excuſed ; but then it muſt be apparent that that ſhip ſcemed probable and ſufficient, 

If a maſter ſhall weigh anchor and fail after the time covenanted or agreed for his depar- 
ture, if any damage happens at ſea after that time, he ſhall refund and make good all ſuch 
mis fortune. Vet, if a charter-party be made, that the plaintiff ſhall ſail from London to Liſ- 
bon with the firſt wind and opportunity, & c. in conſideration of which the merchant did 

covenant to pay ſo much for freight, and the ſhip departs not with the firſt wind and oppor- 
tunity, yet afterwards brcaks ground and arrives at her port, the freight in this caſe has become 
due; and there is nothing can debar the ſhip of her freight but non- departure; for only that 
in law is material to avoid the payment of the freight; but to ſay the ſhip did not depart with 
the next wind is but a circumſtance, which, in ſtrictneſs of law, is not neceſſary to be denied. 

If it be agreed, that the maſter ſhall ſail from London to Leghorn in two months, and freight 
accordingly. is agreed on, if he begins the voyage within two months, though he does not ar- 
rive at Leghorn within'the time, yet the freight is become due. 

The Eaſt-India company might, by charter-party, keep a ſhip they had freighted a long 
dime in India, and did ſo keep her until ſhe was unfit for ſervice, and could not come home ;z 
they were obliged in Chancery to pay the damage, though by the charter-party it was pay- 
able at the return of the ſhip. 

So, where no freight was to be paid for the cargo outzvards, but freight for the cargo home. 
wards, and the factor abroad had no goods to load her homewards, payment of the freight 
was decreed. 

And, if a ſhip is freighted to go to any place to load, and on arrival there the factor cannot 
or will not put any thing on-board him, after the maſter has lain the days agreed on by char- 
ter-party, and made his regular proteſts, he ſhall be paid, empty or full. ; h 

If a ſhip is freighted from one port to another, and thence to a third, a fourth, and ſo home 
to the port whence the firſt ſailed, (commonly called a trading w»yage,) this is all but one 
and the ſame voyage, fo as it be in conformity to the charter-party. | 

A contract is made, between a merchant and maſter of a ſhip, that, if he carries the mer- 
ehant's goods to ſuch a port, he will then pay him ſo much money for freight. In making 
the voyage, the ſhip is robbed by pirates, and part of her loading loſt, and afterwards the re- 
mainder 1s brought to the port of diſcharge. Here the ſum agreed on for freight is not due, 
the agreement not being performed on the part of the maſter ; and this is a conditional con- 
tract. But it is otherwiſe by the civil law; for thereby the ſame is a danger of the ſeas, 
which, if not expreſſed in naval agreements, is naturally implied; and there was no default 
in the maſter or his mariners ; and; had theſe goods, which the pirates carried away, been 
thrown over-board in ſtreſs of weather, it would not have worked a diſability in the maſter to 
receive the ſum agreed on; becauſe, both by the common law and law marine, the act of 
God, or that of an enemy, ſhall not have an effect to work a wrong in actions private; and 
a pirate is eſteemed an enemy in our law. 


Y 


If a ſhip be freighted by the ton, and ſhe is full laden according to the charter-party, the 


freight is to be paid for the whole; otherwiſe but for ſo many tons as the lading amountedto. 

If freight be contraRed for the lading certain cattle, or the like, from Dublin to Weſt - 
Cheſter, and ſome of them' happen to die before the ſhip's arrival, the whole freight is become 
due, as well for the dead as the living. | ; 

But, if the freight be contracted for the tranſporting them at fo much per head, if death 
happens, there ariſeth due no more freight than only for ſuch as are living at the ſhip's arrival 
at her port of diſcharge, and not for the dead. | . 

When cattle or ſlaves are ſent on board, without any previous agreement about lading or 
tranſporting them, but generally, then freight ſhall be paid as well for the dead as the liv- 
ing; and, if freight be contracted for the tranſporting of women, and they happen in the 
voyage to be delivered of children, no freight becomes due for the infants. | 

A maſter of a ſhip is not bound to anſwer freight to the owners for paſſengers, where it ap- 
pears they are not able to pay. | 

If goods are ſent on-board ſhip, generally, the freight muſt be according to that cammon- 
ly paid for the like accuſtomed voyages. © : 

If a ſhip ſhall be freighted, and named to be of ſuch a burthen, and, being freighted by 
the ton, ſhall be found leſs, there ſhall be no more paid than only by the ton for all the goods 
that were laden on-board. ; 8 

And, if a ſhip be freighted for two hundred tons or thereabouts, the addition of thereabou's 
is commonly reduced to be within five tons, more or leſs, a3 the moiety of the number ten, 
whereef the whole is compounded. 
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If a ſhip be freighted by the great, and the burthen of it is not expreſſed, yet the fun 


eerrain is to be paid. 

If a freighter, by loading prohibited or unlawful goods, occafion the ſhip's detention, or 
otherwiſe impedes her voyage, he ſhall pay the freight contracted and agreed for, 

When a ſhip is freighted out and in, (or out and home,) there is no freight due till the whole 
voyage is performed ; fo that, if ſhe be caſt away coming home, the freight outzoards as 
well as inwards becomes loſt. | 

If a maſter lets out his ſhip, and afterwards ſecretly takes in other goods, unknown to 
the firſt freighter, by law marine he loſes his freight; and, if it ſhould fo fall out that any 
of the freighter's goods ſhould, for ſafety of the ſhip, be caſt over-board, the reſt ſhall not 
become ſubject to average, but the maſter ſhall make the damage good; though, if the 
goods are brought into the ſhip ſecretly and unknown to him, it is otherwiſe, and goods fo 
brought in may be ſubject to what freight the maſter thinks fit. | 

© When a ſhip puts into any port than that ſhe was bound to by agreement, the maſter ſhall 
anſwer all damages that ſhall accrue thereby: but, if-ſhe was forced in by ſtorm, enemies, 


or pirates, he maſt afterwards proceed to that he was obliged to by contract. 


In conſtruction of law, the lading of the ſhip is tacitly obliged for the freight, the ſame 
being, in point of payment, preferred before all other debts to which the goods fo laden 


are liable; though ſuch debts, as to time, were precedent to the freight for the goods re- 


main, as it were, bailed for the ſame, nor can they be attached ia the maſter's handsy 
though it is commonly conceived otherwiſe. 

As thips deſerve wages like a labourer, the actions touching the fame are, in the eye of 
the law, generally conſtrued favourably for the ſhip and owners ; and therefore, if four 
parts in five of them ſhall make up their accounts with the freighters, and receive their pro- 
portions, yet the fifth may ſue fingly, by himſelf, without joining with the reſt, and this 
as well by the common law as the law marine. 

If a thip in her voyage happens to be taken by an enemy, and afterwards is re-taken by 
another ſhip, in amity, and reftitution is made, and ſhe proceeds on her voyage, the contract 
is not determined, though the taking by the enemy diveſted the property out of the owners; 
yet, by the law of war, that poſſeſſion was defeaſible, and, being recovered in battle af- 
terwards, the owners become re-inveſted ; ſo the contract, by fiction of law, became as if 
ſhe never had been taken, and ſo the entire freight becomes due. 

It was covenanted, by a charter-party, that the ſhip ſhould return by a certain time 
within the river Thames (the danger of the ſea excepted) and afterwards, in the voyage, 
and within the time of the return, the ſhip was taken upon the fea by enemies unknown to 
the covenanter, and, being detained by them, could not return within the river Thames 
within the time mentioned by the covenant. Reſlved, This impediment was within the 
exception ; for theſe words intend as well any danger, upon the fea, by pirates or men of 
war, as dungers of the ſea by ſhipwreck, tempeſt, or the like. 5 X 

If freight be taken for a hundred tons of wine, and twenty of them leak out, ſo that 
there is not above eight inches from the bulge upwarJs, yet the freight becomes due; but, 
if they be under eight inches, ſome conceive it then to be in the election of the freighters to 
fling them up to the maſter for freight, but mio? think” otherwiſe ; for, if all had leaked 
out, if there was no fault found in the ſtowage, after proper ſurvey, there is no reaſon the 
ſhip ſhould loſe her freight; for, the freight ariſes from the tonnage taken, and, if the leak - 
= was occaſioned through ſtorm, the ſame perhaps, may come into an average. Maſters 

ould take care to make their regular proteſts after a form, as they may ſuffer ſeverelly by 


| omitting it. 


If a ſhip, freighted by the great, be caſt away, the freight is loſt; but, if by the ton or 
parcels, and part thereof is ſaved from the wreck, doubted whether, fro rata, the ought not 
fo be anſwered her freight. ; | 

If a ſhip by charter - party reciting to be of the burthen of 200 tons, is taken to freight for 
a ſum certain, to be paid at her return, the ſum certain is to be paid though the ſhip amounts 


not to that buy! n. 


In caſe a ſhip is freighted after the rate of 20l. for every month that ſhe ſhall be out, © 
be paid after arrival at the pott of London; the ſhip is cat away coming'up from the Downs, 
but the lading is all preſerved, in which caſe the freight is become due; for, the money a- 
riſes ſo monthly by the contract, and the place mentioned is only to ſhew where payment is 
to be made; for the ſhip deſerves wages like a mariner who ſerveth by the month; and 
though he dies in the voyage, yet his executors are to be anſwered pro rata, Beſide:, the 
freight becomes due by intendment on the delivery, or bringing up of the commodities to the 
port of London, and not of the ſip. 
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If a man freights a ſhip out, and covenants, that the ſhip ſhould ſail out of the port to Ca- 
dia with the firſt fair wind and opportunity, and the freighter covenants, that, for the freight 
of all the premiſes, he would pay unto the maſter 1841. if the maſter doth not ſhew that the 
ſhip arrived at the port of Cadiz, he cannot maintain an action againſ the freighter. 

If the maſter enter into a charter-party for himſelf and owners, the maſter, in that caſe, 
may releaſe the freighters without adviting with the owners. But, if the owners let the ſhip 
out to freight, whereof J. J. is maſter, though the maſter covenant in the ſame charter. party, 
and ſubſcribe, yet his releaſe in that cafe will not bind the owners; but the owners' Aleks 
on the other hand, will include the maſter; and the reaſon is, for that the maſter is not 
made a proper party to the indenture. Y | 

If an indenture of charter-party be made between A. and B. owners of a ſhip, of the one 
part, and C. and D. merchants, of the other part; and A. only ſeals the deed of the one part, 
and C. and D. of the other part; but in the indenture it is mentioned, that A. and B. cov- 
enant with C. and D. and C. and D. covenant with A. and B. In this caſe, A. and B. may 
Join in an action againſt C. and D. though that B. never ſeals the deed, for he is party to the, 
dead, and C. and D. have ſealed the other part of B. as well as to A. : 

If a factor freight a ſhip, by order and for account of another, out and home, and a charter 
party is accordingly made and indented between him and the maſter, the factor is liable for 


the freight and performance of all the covenants, But if the ſhip be only freighted outwards, | 


and loaded by the factor, the goods ſhipped are only liable for the freight, and no demands to 
be made on the freighters in virtue of the charter-party, but the perſon who receives the 
goods is to pay it, according to the tenor of the bill of lading. | 

If a ſhip is freighted out and home, and after having delivered her cargo at the place agreed 
on, there are no goods provided for her re-loading, the maſter muſt flay the days of demurrage 
agreed on by charter-party, and make his regular proteſt for his freighter's non-cempliance, 
who will, in this caſe, be obliged to pay him, empty or full; tho, ſhould the maſter not wait 
the time ſtipulated, or omit ts make his proteſt, he will loſe his freight; and, in caſe the 
maſter, on his finding no goods provided by his freighter, ſhould: determine to load ſome on his 
account, as ſalt, or the like, this will not prevent his recovering his freight; for, if the ſhip 
had been laden only with ſalt by the merchant, which (it may be) would not pay half the 
freight, yet the ſhipper, or proprietor, may at pleaſure abandon the ſame to the maſter for his 
freight, and he can demand no more by the charter-party, But if the maſter take in ſuch 
ſalt, on his own account, before the days of demurrage are expired, and that, by ſome con- 


dition with the freighter, he may claim freight, then this latter is to have the benefit of the. 
fal: in deduction of the ſaid freight. | | 


Form of p Charter -Party of Affreightment. 


FPHls charter-party, indented, made, &c. between A. B. of, &c. mariner, maſter and own=. 
er of the good ſhip, or veſſel, called, &c. now riding at anchor at, &c. of the burthen 
of two hundred tons, or thereabouts, of the one part, and C. D. of, &c. merchant, of the 
ether part, witneſſeth, that the ſaid A. B. for the conſideration hereinafter mentioned, hath 
grant:d, and to freight letten, and by theſe preſents doth grant and to freight let, unto the 
ſaid C. D. his executors, adminiſtrators, and affigns, the whole tonnage of the hold, ſtern- 
ſheets, and half-deck, of the ſaid ſhip, or veſſel, called, &c. from the port of London to, &c. 
in a voyage to be made by the ſaid A. B. with the ſaid ſhip, in manner herein after mention- 
ed, (that is to ſay) to fail with the firſt fair wind and weather that ſhall happen after, &c. 
next, from the port of London, with the goods and merchandize of the faid C. D. his faQtors, 
or aſſigns, on- board, to, & c. aforeſaid (the danger of the ſea excepted, ) and there unlade and 
mate diſcharge of the ſaid goods and merchandizes; and alſo ſhall there take into and on- 
board the ſaid ſhip again the goods and merchandizes of the ſaid C. D. his factors, or aſſigns, 
and ſhall then return to the port of London with the ſaid goods, in the ſpace of, &c, limited 
for the end of the ſaid voyage, In conſideration whereof, the ſaid C. D. for himſelf, his 
- executors, and adininift:ators, doth covenant, promiſ:, and grant, to and with the ſaid A, B. 
his executors, adminitrators, or aſſigna, by theſe preſents, that the ſaid C. D. his executors, 
adminiſtrators, factors, or aſſigns, ſhall and will well and truly pay, or cauſe to be paid, un- 


& the laid A, B. his cxccutors, adminiſt-ators, or aſſigns, for the freight of the ſaid ſhip and 
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goods, the ſum of, &c. (or ſo much per ton, ) within twenty - one days after the ſaid ſhip ar- 
rived, and goods returned and diſcharged at the port of London aforeſaid, for the end of the 
faid voyage; and alſo ſhall and will pay for demurrage, (if any ſhall be by default of him, 
the ſaid C. D. his factors, or aſſigns,) the ſum of, &c. per day, daily, and every day, as the 
ſame ſhall grow due. And the ſaid A. B. for himſelf, his executors, and adminiſtrators, 
doth covenant, promiſe, and grant, to and with the ſaid C. D. his executors, adminiſtrators, 
and aſſigns, by theſe preſents, that the ſaid ſhip or veſſel ſhall be ready at the port of London, 
to take in goods by the ſaid C. D. on or before, &c. next coming. And the ſaid C. D. for 
himſelf, his, &c. doth covenant and promiſe, within ten days after the ſaid ſhip or veſſel 
ſhall be thus ready, to have his goods put on-board the ſaid ſhip, to proceed on in the ſaid 
voyage; and alſo, on the arrival of the ſaid ſhip at, &c. within, &c, days, to have his 

ready to put on- board the ſaid ſhip, to return on the ſaid voyage. And the ſaid A. Bi for 
himſelf, his executors, and admiftrators, doth farther covenant and grant, to and with the 
ſaid C. D. his executors, adminiſtrators, and aſſigns, that the ſaid ſhip or veſſel now is, and 


at all times during the voyage ſhall be, to the beſt endeavours of him, the ſaid A. B. hit 


executors and adminiſtrators, and at his and their own proper coſts and charges, in all things 
made and Kept Riff, ſtaunch; ſtrong, well apparelled, furniſhed, and provided, as well with 
men and mariners ſufficient and able to ſail, guide, and govern, the ſaid ſhip, as with all 
manner of rigging, boats, tackle, apparel, furniture, proviſion, and appurtenances, fitting and 
neceſſary for the faid men and mariners, and for the faid ſhip, during the voyage aforeſaig. 
In witheſs, Me? | | : 


' The following is the Form of a Charter -Party, whereby the Ozuners of one Miiety of a Ship let to 
Freight their Share to the Owners of the other Moiety. 
HIS charter-party, indented, made, &c. between A. B. and C. D. of London, mere 
chants, owners of one moĩety, or half part, of the good ſhip, or veſlel, called the Nep- 
tune, of the burthen of two hundred tons, with the like moiety of all the ſails, maſts, tac- 
kle, apparel, furniture, ordnance, and appurtenances, thereu to belonging, riding at anchor 
in the river of Thames, within the port of London, of which the ſaid C. D. is maſter, of 
the one part, and E. F. and G. H. of London, merchants, owners of the other moiety and 
refidue of the ſaid ſhip, with the maſts, ſails, tackle, ordnance, furniture, and apparel, there- 


unto belonging, on the other part, WI TN ESSE TR, that the (aid A. B. and C. D. have grant. 


ed and letten to freight, and by theſe preſents do grant and let to freight, all their ſaid part 
and moiety of the ſaid ſhip and premiſes, unto the ſaid E. F. and G. H. for a voyage with 
her (by God's grace) to be made in the manner and form following: 

That is to ſay, That the ſaid A. B. and C. D. for them, their executors, adminiſtrators, 
and aſſigus, do hereby cov2nant and grant, to and with the ſaid E. F. and G. H. for them, 
their, and either of their executors and adminiſtrators, by theſe preſents, that the ſaid ſhip 
(being already laden) ſhall, with the firſt good wind and weather after the date hereof, 


(God permitting,) fail directly from the ſaid river of Thames to the port of Leghorn in Italy, 


(the perils and dangers of the ſcas excepted,) and there diſcharge ſuch goods and *merchan- 
dizes as ſhall be directed and appointed by the ſaid E. F. and G. H. or one of them, their, 
or one of their, factors or aſſigns; and thence ſhall (ail, and take her direct courſe, as wind 
and weather ſhall ſerve, with as much ſpeed as may be, — perils and dangers of the ſea 
excepted,) to Venice, and there ſhall ſtay and abide the ſpace of forty working days next af- 
ter her firſt arrival there, to unlade all ſuch goods and merchandizes as ſhall remain on-board 
for account of E. F. and G. H. after her delivery at Leghorn as aforeſaid ; and to re-lade 
ſuch goods, wares, and merchandizes, as the ſaid E: F. and G. H. or either of them, their, 
or cither of their factors and aſſigns, ſhall think fit to charge and re-lade on-board, and into 
the ſaid ſhip, that is to ſay, ſo much as the ſaid ſhip can conveniently carry, over and above 
her victuale, tackle, ammunition, apparel, and furniture. 

And the faid ſhip with her ſaid loading ſhall, with the firſt good wind and weather after 
the expiration of the ſid forty days, fail and proceed from the ſaid city of Venice to Lon- 
don. And the ſaid E. F. and G. H. for themſelves and either of them, their and either of 
their, ezecutors, and adminiſtrators, do covenant, promiſe, and grant, tv and with the faid 
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A; B. and C. D. and either of them, their and either of their executors, adminiſtrators, and 
aſſigns, by theſe preſents, that they, the ſaid E. F. and G. H. or one of them, or their or 
one of their executors, adminiſtrators, or aſſigns, ſhall and will well and truly pay, or cauſe 
to be paid, to the ſaid A. B. and C. D. or one of them, their or one of their executors or ad- 
miniſtrators, within the ſaid city of London, for every ton of ſuch wares, and merchandizes, 
as ſhall be laden or unladen in the ſaid ſhip during the ſaid voyage, the ſum of, &c, [ count» 
ing the tonnage according to cuſtom, or if a certain ſum is agreed on for the voyage out and 
dome, or ſo much per month, ] for the part and intereſt of the ſaid A. B. and C. D. in the 
laid ſhip, and for and in reſpect of, the freight and hire of their part of her: which ſaid mo- 
ney is to be paid in manner and form following z that is to ſay, one third part thereof upon 
the right diſcharge of the ſaid ſhip, and another third part thereof within the ſpace of fix 
weeks then next following, and he remaining third part thereof within the ſpace of two 
months next enſuing after the end and determination of the ſaid fix weeks, 

And the ſaid A. B. and C. D. for them and either of them, their and either of their ex · 
ecutors and adminiſtrators, do covenant and grant to and with the ſaid E. F. and G. H. their 
executors and adminiſtrators, by theſe preſents, that the ſaid ſhip, for their part, ſhall be 
ſtrong and ſtaunch, and well and ſufficiently tackled and apparelled with fails, ſail-yards, 
anchors, cables, ropes, gun-ſhot, artillery, gun- powder, and all other inſtruments, tackle, 
and apparel, needful and neceſſary for ſuch a ſhip and for ſuch a voyage, together with an 
able maſter and ſufficient number of mariners. 

And, in the performance of all and every the covenants, grants, articles, and agreements, 
on the parts and behalfs of every of the ſaid parties, truly to be holden, performed, and kept, 
in all things as is aforeſaid, the ſaid parties to theſe preſgnts do bind themſelves to one an- 
other : that is to ſay, the ſaid A. B. and C. D. do, by theſe preſents, bind themſelves, and 
either of them, and their ſeveral executors and adminiſtrators, goods, and their part and in- 
tereſt in the ſaid ſhip, with the furniture thereof, to the ſaid E. F. and G. H. and to their 
executors and adminiſtrators ; and the ſaid E. F. and G. H. do, in like manner bind them- 
ſelves, and either of them, their and either of their executors, adminiſtrators, and aſſigns, 
and all their goods and intereſt in the ſaid ſhip, to the ſaid A. B. and C. D. their executors 
and adminiftrators, in the ſum or penalty of one thouſand pounds la vfl money of Great-Bri- 
tain, by the party or parties infringing the ſaid covenants; or any of them, to the other party 
or parties truly obſerving, to be paid by the virtue of theſe preſents. h 


If before the departure of the ſhip there ſhould happen an embargo, occaſioned by war, re- 


priſals, or otherwiſe, with the country to —_ the ſhip is bound, ſo that ſhe cannot proceed 
on her voyage, the charter-party ſhall be diſſolved without damages or charges to either par- 
ty, and the merchant ſhall pay the charges of unlading his goods; but if the reſtraint ariſes 
from a difference between the parties themſelves, the charter-party ſhall ſtill remaia valid in 
all points, 

If the ports be only ſhut, and the veſſels topped for a time the charter-party ſhall ſtill be 
valid, and the maſter and merchant ſhall be reciprocally obliged to wait the opening of the 
ports, and the liberty of the ſhips, without any pretenſions for damages oa either fide, 

However, the merchant, at his own charges, may unload his goods during ſhutting up of 
the port, upon condition either to relade them, or indemnify the maſter. 

The great variety of circumſtances occaſioned by different voyages naturally produce a cor- 
reſpondent diverſity in charter-parties, all the different forms of which it would be impractic- 
able and unneceſſary to introduce here, as the preceding may be varied to ſuit any pur poſe. 

A bill of lading is a writing wherein maſters of ſhips acknowledge the receipt of goods on- 
board, and oblige themſelves to deliver the ſame in good order and condition at the place where 
they are conſigned to, There muſt always be three made out, and muſt be on ſtamped paper, 
otherwiſe they are invalid ; of which one ſhould be remitted, by the firſt poſt after ſigning, 
to the perſon the goods go to; another be ſent him by the ſhip ; and the third remain with 
the ſhipper : beſides which, a fourth ſhould be made out, on aa unſtamped paper, to be giv- 
en to the maſter for his government. : 


"550 or FREIGHT, &c. 


The Form of a Bill of Lading, 


W. B. HIPPED, in good order, by A. B. merchant, in and upon the good ſhip 
No. 14 to. O called whereof C. D. is maſter, now riding at 
: anchor in the river Thames, and bound for Alicant in Spain, ten bales, contain- 
ing fifty pieces of broad cloth, marked and numbered as per margin ; and are 
to be delivered in the like good order and condition, at Alicant aforeſaid, (the 
danger of the ſeas excepted) unto E. F. merchant, there, or to his aſſigns, he or 
they paying for the ſaid goods per piece freight, 
with primage and average accuſtomed. In witneſs whereof, the maſter or purſer 
of the ſaid ſhip hath affirmed to three bills of lading of this tenor and date ; the 
one of which bills being accompliſhed, the other two to ſtand void. And fo 
God ſend the ſhip to her deſigned port in ſafety. Amen. 


Dated at London, 


If the goods are to be exported from one diſtrict to another diſtri of the United States, 
not being in the ſame State, the bill of lading muſt have a four cent ſtamp. If from the 
United States to any foreign port or place, a ten cent ſtamp. And theſe dutics are chargeable 
on every bill, without re ſpect to the number contained in each ſett. 

The difference between a bill of lading and a charter-party is, that the firſt is required 
and given for a ſingle article or more, laden on-board a ſhip that has . merchandize 
ſhipped for ſundry accounts. Whereas a charter-party is a contract for the whole ſhip. Bills 
of lading ought to be figned by the maſter within twenty-four hours after the delivery of the 
goods on-board. But, upon delivery of the goods, the maſter, or other perſon officiating for 
the maſter in his abſence, is to give a common receipt for them, which is to be delivered up, 
upon the maſter's ſigning the bill of lading. 

[pon dekvering the goods at the port of deſtination to the ſhipper's factor or aſſigns, giv- 
ing up tne bill of lading ſent to the factors or aſſigns is a ſufficient diſcharge, but the maſter 
may inſiſt on a receipt. 


Demurrage is an allowance made to the maſter of a ſhip by his freighters, for ſtaying lon- 


ger in a place than the time firſt appointed for his departure, and is generally inſerted in the 
charter-party to be paid daily, as it becomes due; the days are always limited, ſo that, on 
the expiration thereof, and proteſts duly made, the maſter is at liberty to procced, as is be- 
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or DISBURSEMENTS, AND OTHER ACCOUNTS. 


HE method of book-keeping is the art of placing our accounts in 
ſuch an eaſy manner, that the whole, or any part, of the money re- 
ceived and advanced may, with the greateſt clearnels, be attained in a very 
little time. 1 | : 


Whatever is paid upon a ſhig 5 The ſhip muſt be 

| 0 1 Dr. for it. 
Whatever is received uporg: 3Legunt, The ſhip muſt have 
2 credit for the ſame. 
It is recommended to every w_E P a {mall memorandum-book, 
to ſet down the money as he lays it out, both for himſelf and his ſhip ; 


likewiſe the money which he receives, leſt at any time it flip his memory 
and be forgotten: then thele accounts can be eaſily entered into a larger 
book at leifure. By this method he can eafily tell whether any thing has 
been omitted or not, by adding up the money paid, and taking it from the 
money received; if what remains is equal to the caſh he has in hand, no- 
thing has been forgotten ; if they do not agree, then it is plain ſomething 
has been omitted, 

Many loſſes have frequently fallen upon owners of ſhips, for want of 
proper care being taken by their captains in ſigning bills of lading. When 
there is the leaſt reaſon to ſuſpect the quantity is not right, or that there 
is any damage in the goods, always write, 


| (If heinp, flax, bars of iron, &c.) 
Quantity and conditions unknown ; and three bundles of hemp in diſ- 
pute ; i on-board, to be delivered. Thomas Smith. 


(If linen, yarn, bales, hardware, &c.) 
Infides and contents unknown to Thomas Smith. 


(If tar, mes, brandy, turpentine, &c.) 
Contents and conditions unknown ; not to be accountable for leakage: 
and it is agreed that the freight fſhatl be paid for the quantity ſlupped. 
Thomas Smith. 


The following accounts and examples will be ſufficient for any voyage 
whatſoever, to render a captain's accounts and tranſactions conciſe and 
leaſant to himſelf, notwithſtanding they are limited to one voyage only; 
t if he go to many other ports, before he return home and ſettle his ac- 
counts, theſe are plain enough to give him a perfect idea how to ſettle 
them for ſuch voyages, how long loever they may happen to be, as, in 
this voyage, money is diſburſed and received at London, Elfineur, and 
St. Peterſburgh, | 


OF DIS8BURSEMENTS, &c. 


Peter Saveall, Mate on-board the 


— 


d. 
To caſh paid him in Londo n- 1111 N 
| To caſh at St. * +. Rubles 
| Toditto + | 
Jo two pairs of lippers +4 | 
Jo one piece of linen - 4 
| To caſh - „ | 
| Rubles 11 at 4seach] 240 
| | To two half-anchors of brandy - « 2100 
| To three pounds of tea - — — 11010 
Io caſh, at London - * — oft 210 
| To one jacket - 1 
Tomonthly pay to his with, paid by the owner 200 
| To balance paid in full - 3126 
| i ns Jt ot 
| p—— 
| Peter Wilkinſon, Cook, Dr. | 
To caſh, at St. Peterſburgh - - 3 | 14 | 2 
Io brandy, at the Sound 3 30 -pah 1150 
Jo balance paid in ful!!! 4 | 0 10 
| 5 
| Fohn Smart, Seaman. Dr, | 
| To three pounds of tea, at the Sound - o| 716 
| Fo caſh, at London 1 12100 
To balance paid in full = < 7 76 
| £j_8] 5|o 
| 8 ——ů—ů— — 
epd Howell, _— ; Dr. | 
| To caſh paid 4 in full - 83 81 510 


| 


OF DISBURSEMENTS, &c. 


Favourite Nancy, with Thomas Smith. 


$33 


1395 


Entered into pay the 1ſt of April. 


| 


By wages from the 1ſt of April to the 1ſt of 
Auguſt, 4 months, at 3. 103. per month 


14 


| Contra Creditor, 
By wages from the 1ſt of April to the 1ſt of 
Auguſt, 4 months, at 5os. per month 


10 


* 


Contra Creditor. 
By wages from the fifth of April to the twen- 
ty-fifth of July, three months and N 
ys, at 45s. per month 


- — 


i. 


Contra Creditor, 

By wages from the fifth of April to the twen- 

ty-fifth of July, three months and twenty 
= at 455, per month 


554. 


OF DISBURSEMENTS, &c. 


* 


Account of Diſburſements for the Ship Favourite Nancy, on a Voyage to 


St. Peterſburgh, and back. By Thomas Smith, Maſter. 


| i 5 ö ; 
1795 Commenced April 1, 1795. EC |} 8 16 
April x | To the ſeamen's contract rg Ve - o| 219 
| To forty tons of ballaſt . - - 2 | 10|o 
3 | To men heaving- in ditto += - 91440 
I I greens and oatmeal — - C7] 10 
| To two handſpikes - - - 0 210 
4 |} To the ſail-maker's bill - - 18140 
To the ſmith's bill - - - 3119414 
To mending a ſtove - - - o| 318 
5 | To the baker's bill - - - 4 00 
| To the butcher's bill - - SEN 347 
6 | To butter and ſugar for ſea ſtock - - 0 | 17 |11 
To a dozen bottles of porter - - 0 1 616 
To waterage and coffee-houſe expences 9141 
' | To watermen going down the Pool - of 513 
2 | To freſh meat, at Graveſend - 020 
To charges of clearing at ditto- - 11400 

1 | | 
—— At Yarmouth. | 3 
11 | To greens - — — o > 10 

To bread — - | - — 7.0 118 
To two fſouwlss — — 1 
39 | 1t [11 

| At Elfneur. | 
April 24 | To poſtage of a letter - - 21 ©3-9 
To two half-anchors of brandy, for the ſhip's uſe 2 | 10 | © 
' To three pounds af tea, ditto — = - o | 12 } © 
To pilotage through the Grounds - - 1100 
p June 16 To port-charges up and down — — 41 i} © 
To freſh meat - - - - o | 10 | © 
| To butter, ſugar, &c, <« - - of 710 
To a ſhore-boat + - - - o|10|0 
191100 
— 


or DISBURSEMENTS, &c. 


7 


At St. Peterſburgh, 
To drink-money to the pilot 
To eighty-four pounds of beef 
To two large caſks of "OY - 
To a ſpare top-maſt 
To four bolts of hilcloth 
To port-charges + 
To harbour-maſter, &c, 
To deals for dunnage 
To mats ditto = 
To commiſſion on the freight, 
To cooking on- ſhore 
To expences - 
To the butcher's bill 
To the baker's bill 
To poſtage of letters 
To pilotage out to ſea 


%% CT TH 
E 
—— 


July 


17 
28 


At London. 


To watermen coming up the pool 


| To entering a proteſt - 
To reporting and light- money at the cuſtom-houle 


To heaving-up the chains 
To mutton and beef 

To tranſporting ſhip 
To workmen unloading 
To the hoſpital-bills 

To chain-dues = 


Toe waterage and expences 


To greens and oatmeal - 
To ſurveyors clearing ſhip 
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er DISBURSEMENTS, &c. 


Dr. Mr. Thomas Delight, Owner of the Favourite Nancy, 
1795 1 l. Ss. d. 
April 11 Jo ſundry diſburſements, per account - | 39 | 11 [11 
To ditto at Elfineur - 9 | 10| © 
May 28 To ditto at Peterſburgh, 188 rubles 20 copecs 
at 4s, per ruble 37|12]9 
{uly 31 To diſburſements at London - - 9 | 18 
tto "To the amount of the portage-bill 66 | 16 3 
Jo a bill remitted from Peterſburgh, 650 rubles 
exchange at 4 ſhillings — 190] 0|e 
| 
293 | 9 f 
Dr. Favourite Nancy, her Account current. | 
1795 | 
April 2 | To inſurance and other charges «< 12991 330 
To commiſſion on the freight, at 24 per cent. 
| for being ſhip's huſband 8 9 12 6 
11 J To diſburſements at London, &c. - - | 39 | 12 11 
To ditto at the Sound - - - 9 | 10 | © 
May 28 | To ditto at Peterſburgh - - 37129 
July g1 | To ditto at London home wards - 91187 
To the portage-bill — - 66168 
To balance gained - - - [144] 16} 7 
1357 41 
1795 
July g: | To T. Delight, for his half gained » [72] 8 34 
To L. Dorſley, Eſq. for his quarter gained - | 36 | 4 fe 
To J. Woodbine, Ef for his eighth gained | 181 21 
To Capt. Smith, fer his eighth gained - | 18} 2 ot 
144 | 16 % 
— — 


Or DISBVRSEMENTS, &c. 


$57 
his Account current with Thomas Smith, Cr. 
I CRE EF & + & | 4. 
By caſh received before I failed - 46] 00 
By freight received at St. Peterſburgh, boo 
— at 4s, per ruble - 120] ofa 
neat — ger f the adventure, per Cm | 
es, 250 rubles, at 4s. per ruble - - 50 oo 
By freight to the * — - 1] 440 
By my bill drawn u — - 2014 00 
By caſh received of = | . - [10] oo 
By caſh ditto - - 271156 
By monthly pay to Peter Saveall's Vite - 200 
By balance due to me - - 116105 
293 | 9 11 
Errors excepted, a F 
London, Auguſt 1, 1795. 
: Tho. Smith. | | 
R : | 
Contra Creditor. 
By freight to St. Peterſburgh - - [120] o| © 
By freight to the Sound - - $1] a6 
By freight from St, Peterſburgh to London, | 
viz. 
100 tons of hemp, at 20. per ton — 200 ©[0 
2 tons and 16 cwt. of flax, at 2l. per ton 5 118 
800 deals, at gl. per hundred - - 24400 
Two-thirds of the port charges — - | 61814 
1357 4 
By balance, from above, gained =» » [144] 16] 7 
London, Auguſt 2, 1995+ 
Errors excepted. 
. Delight. | 


* 
__ — — OW — 
i - - 


[ 558 ] 


A TARBRLE 
Of the Rear and IMACIN ARX Mownevs of the WorLD : wherein the 
Species of Money are ſpecified, and the Computation 
of each Nation explained, | 


** 


REMARK. 


The Figures next after the donomination of each Foreign Piece ſhow the Engliſh intrinſic 
Value thereof, and thoſe at the right-hand of the Engliſh are the ſame Value in the Money 
of the Unired States of America. This mark * is prefixed to every imaginary money, or, as it 
is called, Maney of Account, as pounds, ſhillings, &c.— This mark = fignities is, make, or, 
equal to, 


— — 


NORTHERN PARTS OF EUROPE. 


ENGLAND Ax D SCOTLAND. 
London, Briſtol, Liverpool, Edingburgh, Glajgow, &c. 
& - ts 


„ D. c. m. 
1 Farthing = = © 0 04 = o, oo, 47 
2 Farthings 1 Halfpenny o Oo of o, oo, 9 l 
2 Halfpence 1 Penny 1 o, 01,847 
4g Fence - 1 Groat dS <6 0,0 7, 427 
6 Pence 4 Shilling o o 6 o, 11,1 8 
12 Pence 1 Shilling 12 0,22, 2 3 
5 Shillings 1 Crown 6 0 4, 11,1 
20 Shillings 1 Pound 16 0 4,44, 4 3 
21 Shillings *; Guinea 1 1 466,6 2 


Iſle of Man, Caſtle-Toun, Douglas, &c. 
4% 


£ D. c. m. 

*, Farthing —— — - o dr — o: oo, 5 

2 Farthings 1 halfpenny o O os 0,00, 7 

2 Halfpence 1 penny 0-2 o, 01,843 

7 Pence XZ ſhilling «a <> „1, 7 
12 Pence * 1 ſhilling manks o o 102 o, 19,042 
14 Pence 1 ſhilling 1 0,2, 2 3 
70 Pence 1 crown e 1,11,1 
20 Shillings *1 pound #47 I =. 3,80, 9 
241 Shillings 1 guinea 1 0 466,6 4 
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IRELAND. 
| Dublin, Cork, Londonderry, Sc. 
| Ta & > D. c. m. 

1 farthing = = © 0 oj: = ee 

2 farthings 1 halfpenny oO © 0 o, oo, 8 FV 

2 halfpence *, penny o © 011 o, 01, fr 
6+ pence 4 ſhilling oO © o, 11,1 5 
12 pence 1 ſhilling Iriſh oO o 1125 0,20,5 xr 
13 pence 1 ſhilling „ o, 22,2 5 
65 pence 1 crown 8 8 06 15111 & 
20 ſhillings * pound Iriſh o 18 5+ 4.10, 115 
222 ſhillings 1 guinea ew 4,66,6 4 


FLANDERS AND BRABANT, 


f Ghent, Oftend, &c. Antwerp, Bruſſels, Yr. 
4. . 4. D. e. m 
2 penning* = = 0: © Or, == Goats 
4 penningens 1 urche o © Og; 0.00,734 
8 penningens *1 grot oO Oo Od 0, 1,54 
2 grotes 1 petard o Oo o o, og, 1 r 
6 petards * 1 ſealin 6 o, 10, 
7 petards 1 ſealin o o 6 o, 11,64 
40 grotes * 1 florin 81 0.3334 
171 ſealins 1 ducat o 9 3 2:0545% 
210 grotes *, pound Flemiſh o 9 © 2,00,0 


HOLLAND axv ZEALAND. 
Amfterdam, Rotterdam, &c. Middleburgh, Fluſhing, —9 


F 7. 
. 1 penning “ = = O © Off, = ,o 1 RT 
8 penningens *1 grot 0 O 033 0,00.9 7 
2 grotes 1 ſtiver o O 128 0,01,9 77 
6 ſtivers 1 ſealin o O by 0,116 x | 
20 ſitvers -1 guilder & 3 Y 0 38,8 5 f 
50 ſtivers 1 rix- dollar @ 4-43 090,727 | 
Go ſtivers 1 dry guilder © & 2 1,16,6 4 
3 florins, g ſtivers 1 filver ducattoon o 5 7 1,25,1 
105 ſtivers 1 ducat &@-J 2.0545 1 
20 florins 1 gold ducat, or ducattoon 1 16 © .00,0 
6 guilders *1 pound Flemiſh o 10 6 2433-3 3 
15 florins 1 ducattoon or ſovereign 1 7 © 005,0 
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4. + P. e. m, 
1 tryling = = © O ori = o, oo, ol; 
2 trylings 1 ſexling o Oo Org — 
2 ſexlings 1 fening o O Or o, oo, 134 
12 fenings 1 ſhilling lub 0 © 17 0,02,0 +4 
16 ſhillings *1 marc o 16 o, 3,3 F 
2 marcs 1 ſlet dollar o 3 o o, 66, 6 3 
3 marcs 1 rix dollar o 4 6 11,00,0 
4 marcs 1 filver ducattooa o 6 o 1„33,3 4 
61 marcs 1 ducat o 9 44 2,08, 3 4 
120 ſhillings *1 pound Flemiſh o©o 11 6 2,5575 6 
Hanover, Lunenburgh, Zell, &c. 
4. 8 4. D. e. u. 
1 feningꝰ = | = © © q = O, oo, 283 
g fenings 1 dreyer oO © Ogg o, oo, 6834 
8 fenings 1 marien 0 O 16 o, oz, 112 
12 fenings 1 groſh o o 11 o, o2, 9 2 
8 groſhen 2 gulden 2 2 0,25,9 27 
x6 groſhen 1 gulden 0 2 4 0,51,8 14 
24 groſhen 1 rix dollar o 3 6 O, 77,7 5 
32 groſhen 1 double gulden © 4 ® 1,03,7 Tr 
4 guldens 1 ducat o 9 2 2,03,7 x7 
Saxony end Holſ'ein, Dreſden, Leipſie, &c. — Reil, &c. 
„ 4 D. c. m. 
1 heller = = 0'0 Of, = o,, 
2 hellers 1 fening o Oo or o, oo, 2 33 
6 hellers 1 dreyer o Oo or o, oo, 6 8. 
16 hellers 1 marien o © 158 0,02, 1 42 
12 fenings 1 groſh o o 124 o, og, 2 14 
16 groſhen 1 gould o 2 4 0,51,8 1+ 
24 groſhen 21 rix dollar o 3 6 9,777 5 
32 groſhen 1 ſpecie dollar o 4 8 1,03,7 x7 
4 goulds 2 Gucat o 9 4 2,07,4 fr 
Brandenburgh and Pomerania, Berlin, 5 Potzdam, * 
8 . c. m. 
1 denĩerꝰ = | = Oo © Orjs = 0,00,0343 
9 deniers 1 polcher o Oo o 7 o, oo, 4 2 
18 deniers 1 groſh o © Oy; o, oo, 8 47 
3 polchens 1 abraſs © 0 oOo 0,01,2 25 
20 groſhen 1 mark o 0 94 O, 19,2 71 
go groſhen 1 florin 8 1 -® o, 25,9 T 
go groſhen 1 rix dollar o 3 6 0, 77,7 5 
108 groſhen 1 albertus 8 1 o, 92,5 27 
8 florins 1 ducat 9 4 2,07,4 F 
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Hamburgh, Altena, Lubec, Bremen, 6c. 


GERMANY. 


Cologne, Mentz, Triers, Liege, Munich, Munſter, Paderb 
+ i <4 


£ 
1 dute 0 © 
3 dutes 1 cruitzer © © 
2 cruitzers 1 albus 2 © 
8 dutes 1 ſtiver © 0 
3 ſtivers 1 plapert © © 
4 plaperts 1 copſtuck 0 © 
40 ſtivers 1 guilder © 2 
2 guilders 1 hard dollar 2 4 
4 Builder 1 ducat * 9 


Bohemia, Sileſta, Hungary, Prague, Breſtau, Prefburgh. 
„ ., 4. 
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orn, Gc. 
D. c. m. 
o, oo, 1.75 
o, oo, 4 4x 
o, oo, 9 f 
0,0 1,2 57 
o, og, 8 IT 
0,15,5F 
0,51,8 3+ 
1,03,7 27 
20555 $ 


£ D. . m; 
1 fening Oo o 0,00, 24 
a fenings 1 dreyer o o, oo, 43 

3 fenings 1 groſh © © 0,00,6 
4 fenings 1 cruitzer 0 © o, oo, 8 
2 cruitzers 1 white groſh 0 © 0,01,74+ 
60 cruitzers 1 gould 9 2 0,51,844 
90 cruitzers *1 rix dollar o 3 0,777 F 
2 goulds 1 hard dollar 0 4 1,03, 777 
4 goulds 1 ducat ® 9 2,0% 4 r 


Auſtria and Suabia. Vienna, Trieſte, Augsburg, Blenheim, &c, 
» Þ „ 


1 fening 

3 fenings 

4 fenings 
24 fenings 

4 cruitzers 
15 batzen 
go cruitzers 
zo batzen 
Go batzen 


Franconia, Frankfort, Nurembu 


1 fening 

4 fenings 

g cruitzers 

4 cruitzers 
15 cruitzers 
60 cruitzers 
9o cruitzers 


2 goulds 


240 cruitzers 


»1 


1 dreyer 
1 cruitzer 
1 groſh 

1 batzen 
1 gould 


91 rix dollar 


ſpecie dollar 


i dueat 


1 cruitzer 


1 keyſer groſk 


1 batzen 
1 ort gould 
1 gould 


®, rix-dollar 


2 hard dollar 


1 ducet 


ecoceeecvc on 


0000000008 


0 © 


2 > 


— 


=} 
* 


Ge Oe Wawnooo 
Has 


a GO wm» O 


D. c. m. 
o, oo, 2 11 
o, oo, 6 43 
o, oo, 8 3+ 
0,02, 7 5 
o, og, 379K 
0.5 1,8 44 
0,77, 8 
1,03,7 x7 
2,07,4 77 


ingen, Sc. 


D. c. m, 
o, oo, 2 
o, oo, 834 
0, 2,513 
0,03, 474 
0,1292 
©,51,546 
©,77>75 
150,7 T 
2507, 417 


| $62 : 


1 ſhelon 
3 ſhelons 
5 groſhen 
g couſtics . 
18 groſhen 
go groſhen 
90 groſhen 


8 florins 


5 Tix-dollars 


n 2 blacken 
6 blackens 
9 blackens 
2 groſhen 
6 groſhen 


30 groſnen 


8 florins 
go groſhen 
108 groſhen 
64 whitens 
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POLAND Ax D PRUSSIA, 
Cracow, Warſaw, &c. Dantzic, n. Sc. 


1 groſh 
1 couſtic 
1 tinſe 

2 ort 

1 florin 


*x rix-dollar 


1 ducat 


1 Frederic d'or 


LIVONIA. 
Riga, Revel, Narv 


1 groſh 
1 vorden 
1 whiten 
2 marc 


1 florm 


1 ducat 


*1 rix-dollar 
1 albertus 
1 copper plate dollar 


DENMARK, ZELL, 


{I » wn» 0 
1 * 4 . 


0 0 0 oo O O nN, 
* 
2 0003000 


75 


NORWAY. 


D. c. m. 

o, 0, 221 
50,873 
o, o4, 312 
o, 12,9 27 
915.55 


4 


0,25, 9 


0,77>75. 
2,03, 727 
3577727 


D. c. 45 
0,00,1 245 
0,00,85% 

0,1; 77 
0,017 1 
0,03, 127 
0, 25,9 7 


2,0% 4 fr 


57772, 
, 2, 527 
151113 


Copen lagen, Sound, Sc. Bergen, age Rs Sc. 


1 killing 
6 ſkillings 
16 killings 
20 {killings 
24 {killings 
4 marcs 

6 marcs 
11 marcs 
14 marcs 


1 druggen 
* 4 marc 

1 YixX-marc- 
1 rix-ort 

1 crown 

1 rix-dollar 
1 ducat 

1 * ducat 


o OOOaOs 


020900000 on 


— 


D. e. n: 
o, oi, or 
0,6, 24 
o, 16,65 
o, 20, 87 
o, 23,0 
0,66, 67 
1,00,0 
1,383,373 
2:33:33 
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SWEDEN axp LAPLAND. 
Stockholm, Upſal, Sc. Thorn, Sc. 


a; £- „ 4. D. x. m. 

1 runſtic = 3 = co, oo, 82 

2 runſtics 1 ſtiver © © 4 0,01,613 

8 runſtics . 1 copper marc © & 124 0,02,8125 

3 copper marcs 1 ſilver marc o © 443 0.08,6 34 

4 copper marcs 1 copper dollar o © 63 „11,5257 

9 copper marcs 1 carolme 8 o, 25,9 EE 

g copper dollars 1 filver dollar © 1 624 0,34,5 43 | 
3 ſilver dollars 1 rix dollar & 46 $ 1,03,7 27 | 
8 rix-dollars 1 ducat 0 9 4 2,07,4 v7 


RUSSIA auv MUSCOVY, 


5 Peterſburgh, Archangel, Moſcow, &c, | 

4. . d. D. e. m. | | 

_ 2 poluſa = = oO © of, = 0, oo, 21 | 
2 poluſcas 1 denuſca .,0 0 offs 0,00,5 
2 denuſcas 1 co © o 023 0,01,0 

g copecs I altin o © 14 0,03.0 | 

10 copecs 1 grievener © © 34 0,10,0 

25 copecs . 12 polpotin 1 I 0,25,0 
zo copecs 1 poltin 68 0,50,0 
100 copecs 1 ruble S-&-Y 1,00,0 

2 rubles 1 xervonitz © 9 © 


SOUTHERN PARTS OF EUROPE, 


SWITZERLAND. 


Bafil, Zurich, Zug, &c. 
„ D. c. . 
2 rap = = Oo O O;z9 = o, oo, of 
3 rapen 1 fening o o © z 0,00, 25 r 
4 fenings 1 cruitzer © © OJ o, oo, 9 2 
12 fenings 1 ſol o o 1+ o, 02,7 1 
. 3 fenings 1 coarſe batzen oe o 13 0,03,4 1 
18 fenings 1 good batzen o o 24 0,04,1 4 
20 ſols 1 livre „ o, 855 8 
60 cruitzers 1 gulden o: 2 6 0.5545 8 
108 cruitzers 1 rix- dollar 6 4 Þ 1,00,0 


H 
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2 heller 
2 hellers 
4 fenings 
12 fenings 
4 cruitzers 
5 cruitzers 
20 ſols 
6o cruitzeis 
102 cruitzers 


2 demier 
4 deniers 
g cruitzers 
4 cruitzers 
5 cruitzers 
6 cruitzers 
20 ſols 
75 eruitzers 
135 cruitzers 


1 denĩer 
2 deniers 
12 deniers 
12 deniers current 
12 {mall ſols 
20 ſols current 
10 florins 
154 florins 
24 florins 


1 denier 
12 demers 
- 15 deniers 
15 petards 
29 lols 
20 petards 
60 i0ls - 
10+ livres 
24 livres 


Ii 
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St. Gall, Appenſel, &c. 
| . 
= 0: 0 Org 
1 fening o Oo OF 
1 cruitzer 0 O 04 
1 fol 0 0 124 
1 coarſe batzen o @ 14 
1 good batzen 0 o 21 
*: livre o.2 6 
1 gould @ 2 6 
1 rix-dollar o 4 3 
Bern, Lucern, Neufchatel, &c. 
Le . 4. 
= 0 0 Org 
1 cruitzer 0 © Oz 
* fol 0 9 47 
1 plapert 0 0 1+ 
1 gros . 
1 bat zen o © 22 
1 livre o 2 © 
1 gulden e 2 6 
1 crown o 4 6 
Geneua, Pekay, Bonne, 
4. . 4. 
= ©: 0. Or 
1 denier current o Oo Or 
1 {mall fol o O os 
1 ſol current o © OF 
*: florin | o 0 4+ 
* livre current 8 2 9 
1 pacaton 0 3114 
1 Croifads o 5 105 
1 ducat 0-9 0 


FRANCE and NAVARRE. 


Lifle, Cambray, Valenciennes, &c. 


6 
. = © © O2 
1 fol 9 90 04 
1 petard 6 o oz 
*1 piette oO © 9% 
* 1 livre Tournois o o 10 
* 1 florin 0 1-04 
1 ecu of exchange © 2 6 
1 ducat 69 < 
1 Louis d'or 11 @& ® 


D. c. w. 
o, oo, 17 
o,o, 270 
o, oo, 9 A 
0,02,7 27 
0,03,4 It 
o, o4, 1 4 
0,8, $ 
0,5575 8 
0,94, 4 8 


D. c. . 
0,00, 1 Ty 
o, 0, 747 


D. c. m. 

o, oo, 133 
o, oo, 92 
o, 01,144 
„17,344 
o, 18,5 57 
o, 3,143 
0, 5575 & 
2,05:5% 
4445 5 


District of Massachusetts District, 


TO WIT— 


(C8) E it remembered that on the twen- 
NE ty-fourth day of May, in the 2gd year of the Independence 


of the United States of America, Epmund Maxcn BLuwrt, of the ſaid 


Diſtrict, has depoſited in this office the title of a Book, the right whereof 
he claims as Proprietor, in the words following, to wit ; 

„The New Practical Navigator, being an Epitome of Navigation, con- 
taining the different methods of working the Lunar obſervations, and all the 
requiſite tables uſed with the Nautical Almanac, in determining the lati- 
tude and longitude, and keeping a complete reckoning at ſea : Illuſtrated 
by proper rules and examples. The whole exempliked in a Journal kept 
from England to the Ifland of Teneriffe ; alſo the ſubſtance of Information 
every Candidate for the American Navy ought to be acquainted with, pre- 
vious to his being appointed: This, with the ſea terms, are 1323 
recommended to che attention of all young gentlemen deſigned for, or be- 
longing to the ſea, The firſt American, from the thirteenth Engliſh edi. 
tion of Joun HAMILTON Moore, improved by the introduction of ſev- 
eral new tables, and by large additions to the former tables, and reviſed and 
corrected by a {kilful Mathematician and Navigator. Illuſtrated with 
copper plates, to which are added, ſome general inſtructions and information 


to merchants, maſters of veſſels, and others concerned in navigation, rela- 


tive to the mercantile and maritime laws and cuſtoms. 

In conformity to the Ac of the Congrels of the United States, intitled, 
An Act for the encouragement of learning by ſecuring the copies of 
Maps, Charts, and Books to the authors and proprietors of ſuch copies 
during the times therein mentioned,” 


N. GOODALE, Clerk of the Diſtri& of Maſſachuſetts DiftriQ, 
A true copy of record. 


Atteſt, N. GOODALE, Clerk. 


CCC 


K 


* 


* 


„ 
* 
. 
* 
* 
” 
* 
* 
— — — — 


NEWBURYPORT BOOK-STORE. 


Edmund M. Blunt, 


KEEPS CONSTANTLY FOR SALE 


A his Book-Store and Printing-Office, | 


(Stcx or nE BinLE AND QUADRANT,) 


STATE-STREET, NEWBURYPORT, 
(Stx Doors below Mr, Davenport's Tavern.) 


CHARTS. 


HE AMERICAN PILOT, containing the Navigation of the 'Sea 

Coaſt of America from the Streights of Belle-Iſle to Cayenne, in- 

cluding the Iſlands and Banks of N 9 the Weſt-India Iſlands, 
and all the Iſlands on the Coaſt. 


A CHARTof GEORGE's BANK, including Cape-Cod, Nantucket, 
and the Shoals lying on their Coaſt, with Directions for Sailing over the 
fme,——Surveyed by Capt. Paul Pinkham, of Nantucket, 


The BRITISH CHANNEL, including that of Briſtol and the ſouth- 
welt Coaſt of Ireland, as far as the River. ywnnon, conſtructed upon the 
true Principles of Mercator's Sailing, cont. ing particular Chart of the. 
Downs, Portſmouth, Dartmouth, Plymouth, and Falmouth, with a print» 
ed Book of Directions. 


St. GEORGE's and BRISTOL CHANNELS, extending from the 
Mull of Cantire to Hartland Point, and the Coaſt of Ireland, from Rachlin 
Ifland to the Tuſker Rock, being a Reduction of M*Kenzie's and other 
Surveys, redueed to a Mercator's Projection, ſhewing the Times of High 
Water, and the Riſe of Spring and Neap Tides, at the principal Harbours, 
with their different Velocities. 


The North-Weſt COAST of IRELAND, from Belfaſt to Sligo Bay. 


A CHART of the Coaſts of FRANCE, SPAIN, and PORTUGAL, 
extending from Uſhant to Gibraltar, including the Bay of Biſcay, and par- 
ticular Plans of twenty of the principal Harbours, on a large Scale. 


A new and correct CHART of the NORTH SEA, on a large Scale, 
including a Plan of Helegoland, the whole of the Navigation from Dun- 
geneſs to the Shetland Iſlands, and from Calais to the Scaw, with the En- 


* * 
* 
8 
k 4 
. Y K 


7 ho Lynn Deeps, and from Calais to the Texel, on a ſcale thirteen inches to 
Aa degree, with a printed Book of Directions. e 


| trance of the Rivers Weſer, Elbe, 4 Eyder, "EA „ Helgoand Ligh, 


with a printed Bock of Directions. 525 
The Coaſt of ENGLAND and HOLLAND, from the South Toreland 


The WINDWARD PASSAGE, upon a very large Scale; fichuding 
amaica, St. Domingo, part of Cuba, Heneaga, &c, drawn from the late 
"rench Surveys, and the Obſervations of ſeveral experienced Mariners, the 

Latitudes and Longitudes are laid down by Celeſtial Obſervation. 


The WEST-INDIES, from the Eaſt Part of Hiſpaniola, round the 


5 Welt End of Cuba, including the Gulph and Windward Pallage, and 


| ' : * * 
; 
i 
* # 4 
. 


FA. 


© ſhewing the Rocks, Shoals, Keys, &c. on four ſheets. 
The CARIBEE, or WINDWARD ISLANDS, from the Iſland of 


ene. to Barbadoes, with Part of the Spaniſh Main, on a large Scale, 


NAVIGATION BOOKS. 


The American Coaſt Pilot, containing the Courſes and Diſtances between 


the principal Harbours, Capes and Headlands, from Paſſamaquoddy 
through the Gulph of Florida, with Directions for Sailing into the, 
. fame, deſcribing the Soundings, Bearings of the Light-Houles and 
Beacons from the Rocks, Shoals, Ledges, &c. Kc. 


The New Practical Navigator. 


The New Daily Aſſiſtant, or Mariner's rey 


The Coaſter's Companion, 


Cargo. Books. 5 NU 61 


. Journals, plain, printed, and ruled, at various prices. 


ALSO, 
MAY BE HAD ON HE MOST REASONABLE TERMS; 


„ , HADLEY's QUADRANTS, „ 


* 


Warrmted good ; likewiſe Compaſſes, Caſes of LES od Scales, 
>. Dividers, &c. with all Kinds of Stationary uleful at Sea, 


N. B. * MADE LOG BOOKS. 
— 4% 
% Mr. BroyxT acquaints Mariners in general, that he ſells no Sea-Books, 
; 0 harts, or Inſtruments, but ſuch as may be depended on; and thole of 
every kind he has conſtantly for ſale.— He will be happy to receive In- 


dor mat ion from every judicious Seaman, reſpetting the different Places they 


may viſit on the CoasT of Au RICA, and Corrections for what he has 
already publiſhed, in order to complete his Plin of publiſhing corre& Di- 
rections jor all the Harbours 1 in the United States. 


, / 
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Dunkirk, St. Omen's, St. S Sc. 


1 ls fo 8. d. : D. c. m. 
—— an: IS = 0,00,07 
12 deniers 1 ſol 0 © ol. | — 
15 deniers *1 petard o © oz 0,01,131 
15 ſols * piette o o 71 0,139,838 
20 lols 1 livre Tournois oO © 10 0,18, 5.5, 
g livres 1 ecu of exchange o 2 6 0,5558 
24 livres 1 Louis d'or 0 0 4,44,43 
24 livres 1 guinea 3 4,66, 
398 hvres 1 moeda 2 1 0 6, oo, 
Paris, Lyons, Marſallas, Sc. Uf Bayonne, c. 
a D. c. m. 
1 denier = : = 0 © Org = o, oo, 15 
3 deniers I lard o O oft 0,00, 24 
2 liards 1 dardene © © OZ 0,00, 447 
12 deniers 1 fol o © OZ o, oo, 9uy 
20 ſols *; livre Tournois 0 © 10 o, 18,577 
60 ſols 1 ecu of exchange o 2 6 0155958 
6 livres 1 ecu 6 1,11, 'F 
10 livres 11 piſtole 8 1,835,144 
24 livres Louis d'or 11 8 4:44.48 
PORTUGAL. 
Liſbon, Oporto, Gc. 
Rs 15 . 7 ; „ --&> D. c. m. 
1 re = oO © Of o, oo, 14 
10 rez 1 half vintin o o oz 0,01,24 
20 rez, 1 vintin oO 0: ths 0,02,5. 
5 vintins 1 teſtoon o o 6z 0, 12,5 
4 teſtoons x cruſade of exchange © 2 3 0,50,0 
24. vintins 1 new cruſade 0 2 832 o, 60, o 
10 teſtoons 41 milre 8 & 7 1,25,0 
48 te ſtoons 1 moeda $ 2 8 6, 0,ñv 
6g teſtoony 1 Joaneſe 1 16 o 8,0, 


5 SPAIN and CATALONIA, | 
Madrid, Cadiz, Seville, Sc. New Plate. | 


£5: #*: D. c. m. 
1 maravedie = = 0 © OH = 0,00,2343 
2 maravedies 1 quartil © 3 o, oo, 58 N 
34 maravedles 1 rial vo o 0 5 o, og, 95 
2 rials 1 piſtarine o oOo io o, 20, 0 
8 rials 9 21 * mg of exchange o 3 7 o, 79, 6 
10 rials ollar 6 1, 0, o 
375 maravedies y ducat of exchange © 4 11+ 1,10,17S. 
32 rials * piſtole of exchange o 14 4. 3718 127 


36 rials 1 piſtole o 16 0 3·55758 


1 
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Gibraltar, Malaga, Denia, Ec. 8 


1 D. c. m, 
*, maravedie = = O © Of, = 0,00,24794 
2 maravedies 1 ochavo o © off _ 0,00,55TF 
4 maravedies 1 quartil o © os o, 01,1445 
34 maravedies ®1 rial Velon o oO 2F o, 05, 343 
15 rials vi piaſtre of exchange o g 7 o, 79, 6 
512 maravedies 1 piaſtre 1 0,9, 67 
60 rials 1 piſtole of exchange o 14 4 3518,85 
2048 maravedies *#*1 piſtole of exchange o 14 4 3,18, 7 
J0o rials 1 piſtole o 16 9 3772,25 
Barcelona, Saragoſſa, Valencia, Sc. Old Plate. 
£5: 4s DD & i. 
2 maravedie = Oo © Offs = O0, oo, 241 
10 maravedies 1 ſoldo . o oO 3 o, 2, 4225 
2 ſoldos 1 rial, old plate o © 6z 0,094,957 
20 ſoldos 1 libra o 5 71 1,25,1 
24 ſoldos 1 ducat o 6 9 1,50,0 
16 ſoldos 11 dollar 8 Þ 1500, o 
22 ſoldos 1 ducat- o 6 24 1,3775 
21 ſoldos 21 ducat o 5 105 1,5312 
60 ſoldos 1 piſtole o 16 9 372,25 
TATA L Ls 
Genoa, Novi, St. Remo, Sc. Corſica, Baſtia, &c. 
: . 4. . 4. D. c. m 
1 denari = 0 © 2 0,00,03 1+ 
12 denari 1 ſoldi o 6 om 0,00,735 
4 foldi 1 chevalet o o 134 . o, og, 123 
20 ſoldi *1 lire o o 84 o, 15, 7 
go ſoldi 1 teſtoon o 1 Of 0,23, 827 
5 lires 1 croiſade 8 0,79, 65 
115 ſoldi *1 pezzo of exchange o 4 2 992,527 
6 te ſtoons 1 genouine o 6 25 13775 
20 lires 1. piſtole o 14 4 3518,27 
Piedmont, Savoy, Sardinia, Turin, Chamberry, Cagliari. 
; „ D. c. m. 
1 denari = 0 © or FF = o, oo, 179 
3 denari 1 quatrini oO O Org o, oo, gro 
12 denari 1 ſoldi o Oo of o, oi, 8 
12 ſoldi 1 florin © © 9 o, 16, 67 
20 ſoldi ei lire o 1 3 0,27,75 
6 florins 1 ſcudi o 4 6 1,00,0. 
7 florins 1 ducatoon SY 8&3 1,16,62 
13 lires 1 piſtole o 16 3 3,611 
16 lizes 1 Louis d'or 1 4˙4474 


1 denari 

denari 

17 denari 

20 fold?» 
115 ſoldi 
117 ſoldi 
6 lires 
22 lires 
29 lires 


1 denari 

4 denari 
12 denari 

5 quatrini 

8 cracas 
20 ſoldi 

6 lires 

J lires 
22 lires *® 


1 quatrini 
5 quatrini 


8 bayocs 
10 bayocs 
24 bayocs 
10 Julios 
12 Julios 
18 Julios 


91 Julios * 


1 quatrini 
3 quatrini 


10 grains 


40 quatrini 


20 grains 
40 grains 
100 grains 
23 tarins 
25 tarins 


3 
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Milan, Modenia, Parma, Pavia, &c. 


£o 60 
= 5 = 0 o Off 
1 quatrini o © Or. 
1 ſoldi o. © 014 
lire 0 o 841 
I ſcudi current o 4 2+ 
*1 ſcudi of exchange o 4 3 
1 Philip o 44 
1 piſtole 0 18 © 
1 Spaniſh piſtole o 16 9 


Leghorn, Florence, &c. 


£ #6 
= . = 9 0 
1 quatrini o Oo Op 
1 ſoldi oO o 0g, 
1 craca o o 07 
1 quilo o O 53 
1 lire „„ 
I _ of exchange o 4 2 
1 ducat 98 3 
1 piſtole o 15 6 
Rome, Civita- Vecchia, Ancona, &c. 
4 
= = 0 0 Os 
1 bayoc o Oo oz 
1 Julio o o 6 
1 ſtamped Julio oO © 7 
1 teſtoon 6 1 
1 crown current o o 
*; crown ſtamped o 8 © 
1 chequin © 9 © 
1 piſtote o 15 6 
Naples, Gazeta, Capua, Sc. 
* <6 
= = 0 © Ofe 
1 grain o Oo of 
1 carlin o 0 4 
1 Paulo o © 5+ 
NO: o o 8 
1 teſtoon 8 
1 ducat of exchange o 3 4 
1 piſtole o 15 4 
1 Spaniſh piſtole o 16 9 


D. c. m. 
0,00,053% 


o, 0, 2287 


n „00.7535 


0,0 1,291 
O, 10,2144 
0, 15,427 
o, 92,527 
1,1577 
34443 


D. c. N. 
o, 00, 25 
0.0 1,35 
0, 11,18 
, 13,822 
0, 33,34 
1511,15 
133734 
2, oo, o 


3:44-45 


568 


1 pichili 
6 pichili 
8 pichili 
10 grains 
20 grains 
6 tarins 
13 tarins 
60 carlins 
2 Ounces 


1 quatrini 
6 quatrini 


10 bayocs 
20 bayocs 
3 Julios 
85 bayocs 
105 bayocs 
100 bayocs 
31 Julios 


1 picoli 
12 picoli 
64 ſoldi 
18 ſoldi 
20 ſoldi 
g Jules 
124 ſoldi 
24 grols 
17 livres 


2 mengar 
4 mangar! 


g aſpers 

5 aſpers 
10 alpers 
20 alpers 
80 aſpers 
100 aſpers 
10 ſolotas 
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Sicily and Malta, * Meſſina, &c. 
| 6: i 


— 
— 


D. c. m. 
* % 22 — 
1 grain o © of o, oo, 237 
1 ponti o © ofy o, oo, 35er 
1 carlin 00 © ly; o, 02, 831 
1 tarin 0 © Ir7 0, 05, 6371 
1 florin of exchange o 1 6 0,34, 145 
*1 ducat of exchange g 4 0,74, 047 
* ounce o 7 855 1,70, 91 
1 piſtole © 15 4 2,40, 17 
Bologna, Ravenna, Sc. 
£- „ <& D. c. m. 
= 0 © of = 0,00,13+ 
I bayoc 0 © O+ 0,01,1% 
1 Julio o o 6 0, 11,155 
* lire 10 o, 22,28 
1 te ſtoon 1 o, 3,37 
1 ſcudi of exchange o 4 3 0,94, 48 
1 ducatoon » 3 2 1,16,62. | 
1 crown © 5 © 1511,15 4 
1 piſtole 0 15 6 2,447.45 | 
Venice, Bergham, &c. 
„ & © * FR 
= io '0 E = o, oo, oa | 
1 ſoldi o © = of o,o, br r | 
*1 groſs Oo 25 o,o, 

1 Jule o © 6 O,1 1,15 | 
AS — So 62 O,1 1,812 |. 
I teſtoon * 6 0, 33,3 | 
1 ducat current © 3 31 0,76, 56 7 
* ducat of exchange o 4 4 o, 92,827 
1 chequin 0 9 2 203,77 i 

TURKEY. 
Morea, Candia, Cyprus, &c. P 
. % t& D. c. m. 
„ © Og = 0,00,27 | 
*: aſper o © oz 0,01,17 ph 
1 parac o © 14 0,03,31 * 
1 beſtic © Q@ 3 0,05455% | 
1 oſtic o © 6 O,11,15 
1 ſolota 9 1 0 o, 22,25 
* piaſtre SY 0,88,88 
= caragrough o 5 © 1,11,15 ' 
1 Xeriff - 0-30 © 2,22,25 
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4814. 
ARABIA. 
Medina, Mecca, 2 Sc. : 1 
. c. M. 
1 carret = = © © oft = o,o, 
52 carrets 1 caveer o Oo o s Mt, | 
7 carrets x comaſhee o © oz 0,0 1,64 
80 carrets 1 larin o © 10 0, 18,577 
18 comaſhees 1 abyſs © 1 4+ 0, 30,,ũ 
60 comaſhees * piaſtre o 40. 1,00,0 
80 caveers 1 dollar © & Þ 1,00,0 
100 comaſhees 1 ſequin 9 Ta ia 1,66,6z. 
80 larins * tomond 8 7 4 1500, 
PERSIA. 
IPahan, Ormus, h — 5 
4. . c. M. 
1 Coz = = © 0 0 = 00, o, 7 
4 coz 1 biſti o O 1+ o,o, 9 % 
10 coz 1 ſhahee 6 6 o, 7, 477 
20 coz 1 mamooda o o 8 0, 14,8 57 
25 coz 1 larin oO o 10 0, 18,527 
” 4 ſhahees 1 abaſhee 05:4 4 0, 29,62 
8 abaſhees 1 Or o 6 8 1,48,113 
12 abaſhees 1 bovello oO 16 0 3455455 
50 abaſhees - *1 tomond 3 6 8 14,$1,43F 
MOGUL. 
5 Guſſurat, Surat, t 5 
«os. c. N. 
1 pecka = : = O of = OO. 
| 2 peckas I | 216 o O 03K o, oo, 852 
5 | 4 pices 1 fanam o © 21 900 
| 5 pices 1 viz o O 234 0,4, 3 T1 
16 pices 1 ana o 74 0, 13,89 
4 anas | 1 rupee © 2 6 0,5557 
© 2 rupees 1 Enghſh crown o 5 0 1511,15 
14 anas 1 pagoda o 8 9 1.9445 
4 pagodas 1 gold rupee 2 15 © 711-15 
* Malabar, Bombay, —_ * a 
s . c. M. 
5 * budgrook = = 0 © OA. == 0,00.0% 
9 2 budgrooks T0; o O Org 1 14 
5 rez x pice o © Oz o, oo. 64 
55 16 pices 1 laree 0 O 587 o, 10,0 
20 pices 1 quarter o o 6+ 20, 12,5 
5 240 rez 1 xeraphim 6 0. 30.55 
1 4 quarters 1 rupee © $2 CTY 
| 14 quarters 1 pagoda o 8 © 1577,75 
60 quarters 1 gold rupee 115 0 777,7 
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Malabar, Coa, fk: Sc. 


3. D. c. m. 

*, re = = 9 © = 0,00,14 

.* 8 ex 1 bazaraco 0 © 0,00,2+ 
2 bazaracos u pecka 0 © 0,00,5 
20 rez 1 vintin 8 0 o, oa, 5 
4 bvintins 1 laree © © ©,10,0 
3 larees 1 xeraphim O.1 43 0,30,0 
42 vintins 1 tangu o 4 6 1,00,0 
4 tangus 1 paru o 18 o 4,00,0 

8 tangus 1 gold rupee 115 © 777,78 
Coromandel, Madras, Pondicherry, &c. | 
= „ < D. c. m. 

1 caſh = ö „ of; 2 apo,olf 
5 caſh 1 Viz 0 © Of, o, oo, 335 
2 viz 1 pice o © oF o, oo, 613 
6 pices 1 pical * o, 04, 13 
8 pices 1 fanam o © 3 0,05,55 
10 fanams ' 1 rupee o 2 6 0,55,55 
2 rupees 1 Engliſh crown S © © 1,11,15 
36 fanams 1 pagoda o 8 9g 1,94,45 
4 pagodas 1 gold rupee 115 0 7.77.75 
Bengal, Callicut, Fort- William, Sc. 

; o — 5 hs D. c. m. 
1 Pace = = 0.0 Of = 0,00,25Þ 
4 pices 1 fanam oO © oz o, 1,157 
6 pices 1 viz o Oo ols o,0 1,7013 
12 pices 1 ana o © 15 o, 3,57 
10 anas a 1 fiano o 1 62 0,335,572 
16 anas 1 rupee o 2 6 0, 55,58 
2 rupees 1 Frenchecu 6 .& © 1511515 
2 rupees 1 Engliſh crown 0 5 © 1511,18 
56 anas 1 pagoda o 8 9 1,944 
SIAM. 
Pegu, Malacca, Cambodia, Sumatra, Java, Berneo, c. 
3 . E D. c. m. 

1 cori = = 0 oO oro = 0,00,0745 
800 cori 1 fettee o Oo o o, oo, 18 
123 fettees 1 ſalteleer o 0 + 13,85 
250 fettees 1 looco © £2 0,27, 78 
500 fettees I tutal o 2 © 0,55, 

1000 fettees 1 dollar o 4 6 1,00,0 

2 ticals 1 rial 8 5:0 1,11,15 

4 ſoocos 1 ecu 63 © 1,1113 

8 falteleers 1 crown 0 5 © 1511,13 


* 


— — —„—„-—½ 
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CHINA. 


Pekin, Canton, &c. 
„ D. c. m. 
1 caxa = = © © of = cools. 
10 Caxa 1 candareen o © of o,01, 44? 
| 10 candareens 1 mace o o 8 o, 14,8 f 
I g5 candareens 1 ru o 2 6 , 5,5 
f 2 rupees 1 dollar & 4 6 1,00,0 
. 50 candareens 1 rix- dollar o 4 44 o, 97,25 
F — 40 maces 1 ecu 0 5 o 1511514 
; 2 rupees 1 crown 0&5 0 1,11,1g 
| 10 maces tale o 6 8 1:48,114 
| APAN, 
Jeddo, Mecco, &c. 
| 8 4. &% 4 D. c. m: 
1 pitt 2 =. 0.0 = o, oo, 313 
| 20 pitis x mace „ 0,07, 4 Ty 
| 15 maces 1 ounce of ſilver o 4 104 1,08,07P 
| 20 maces 1 tale a: 6 Þ 1,438,145 
\. go maces n n ingot o 9 87 2,16,047 
1 13 ounces ſilver 1 ounce of gold 8 14,8 1,477 
2 ounces gold 1 Japaneſe 6 6 o 29,662,947 
— 2 Japaneſes 1 double 12 12 O 59,2597 
| 21 ounces gold i cattes 66 3 0 294,00, 
| AFRICA. 
| EGYPT. 
| Old and New-Cairo, Alexandria, Sayde, &c. 
1 | £8. 4 D. c. m: 
1 aſper = = @ ©: OF = o,o, o f 
3 aſpers 1 medin 0 © 13 0,0 .o f? 
ö 24 medins 1 Italian ducat oO 3 4 o, 4,019 
80 aſpers *; piaſtre „ 0,88, 85 
1 go medins 1 dollar 0 46 t, oo, o 
96 alpers 1 ecu & 3 1,11,15 
| 5 32 medins 1 croun o 5 © 111,17 
| 200 aſpers 1 ſultanin o 10 0 2,2225 
| 70 medins *1 pargo dollar o 10 6 233-37 
* B ARB AR v. 
| Algiers, Tunis, Tripoly, Una, Sc. 
Lo % S D. c. m. 
1 aſper = - = 0 0 of c,, or 
| 3 alpers 1 medin : SS uy 070,743 
f 10 aſpers 1 rial, old plate o oO 64 O,11,527 
| g rials 1 double 1 0,2 5,0 
4 doubles 1 dollar o 4 6 1,00,0 
24 medins 1 filver chequin &-2& &. 0, 4,019 
3 go medins 1 dollar 6 Þ 1, 00, o 
| 180 aſpers 1 zequin o 8 10 1,96, 279 
25 doubles 1 piſtole o 16 9 3.72, 


* 


a 
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| MOROCCO. 
Santa-Cruz, Mequinez, Fez, Tangiers, Sallee, Sc. 
y * . D. c. . 
- 2 fluce 4 „ = 4 0 Of; . = Geoufs 
24 fluces 1 blanquil 0 © 2 o, 0g, y 
4 blanquils 1 ounce o o 8 ——_ 
2 blanquils 1 octavo o 1 2 , 25,977 
14 blanquils 1 quarto o 2 4 0, 1,844 
2 quartos 1 medio o 4 8 1,093,754 
28 blanquils 1 dollar o 4 6 1,00,0 
534 blanquils 1 zequin o 9 o 2,09,0 
100 blanquils 1 piſtole 046 9 3572,25 
AMERIC 4. 
ENGLISH WEST-INDIES. 
Jamaica, Barbadoes, &c | 
N „. d. | D. c. n. 
*: halfpennßy = | = O Offs = 0,00,643 
2 halfpence 1 y o Oo oz; o, 01, 75 
A pence bitt o © 58 o, 10, 824 
12 pence *: ſhilling o oO 843 o, 15,8 
75 pence 1 dollar o 4 6 1,00,0 
7 ſhillings 1 crown o 5 © 1,11,15 
20 ſhillings * pound D 14 3 2, 16,65 
24 ſhillings 1 piſtole o 16 9 3,72, 23 
30 ſhillings I guinea 1 2 © 406,67 
FRENCH WEST-INDIES. 
St. Domingo, Martinico, &c. | 
£7 . D. c. nm: 
1 balf fol = -= © © OFXi5 = 0,00,332 
2 half ſols 1 fol o o 0313 0,00, 645 
72 half ſols 1 half ſealin o Oo 213 d ,oq, 9 or 
15 fols 1 ſealin Oo OO 5 hy 
. £20 ſols * livre 0 © 77 
7 livres 1 dollar e 4 6 
8 livres 1 ecu 0 4 104 
26 livres 1 piſtole o 16 9 
232 ſhillings 1 Louis d'or $70 


Nork.— For all the Spaniſh, French, Portugueſe, Dutch, and Daniſh 


Dominions, either on the Contingat or in the Weſt-Indies, ſee the monies 
of the reſpective nations. 


P »„ et 


MONEYS OP THE WORLD. 573 


CONTINENT. 
Canada, Florida, Cayenne, &c. 
: £. %& < D. c. m. 
*1 denier = = © © Of;z-. = 0,500,023 
12 deniers *1 ſol 0 © Oz „01,15 
20 deniers 21 livre 68 o, o1, 843 
2 livres 2 o, og, 7 
g livres „„ o, o5, 58 
4 livres 8 9 8 o,07,4 
5 livres 9693 0 I 0,09,247 
6 livres 3 o, 11,18 
livres 92 9 Jy 0, 12,947 
livres o o 8 0,14,8, 
9 livres | 9 9 0, 16,6 
10 livres 1 livre Tournois oO © 10 0, 18,577 
p UNITED STATES. 
Sterling, 
* mill = = yes of a Doll. o o og, 
10 mills 1 cent %% 
10 cents 1 dime 18 do. o 0 67 
10 dimes 1 dollar 2 
10 dollars 1 eagle 2 0 
100 cents 1 dollar o 4 6 


Nortz.—A Dollar is the money. unit of the United States, and contains 
3751 grains of fine ſilver; and the money of account is as follows, viz. 
10 mills make 1 cent, and 100 cents, 1 dollar. Thus 9 dollars and 343 
mills is 91 = 9D. 34c. 5m. 


Dollars and Cents, compared with the ſeveral currencies of the indi- 
vidual States, are in value as follows. 


New- Hampſhire, Vermont, Maſſachuſetts, Rhode-Ifland, Connecticut, 
5 Virginia, and Kentucky. 

co De. % % Ä KS KARE 

1210026 — 1250 3— 4282521 6— 1 21229— 861244 


New-York and North-Carolina. 


M6 * Do. 4 | ny * Di 
128 + = 4 } = mh —— _— 
New- Jerſey, Pennſylvania, Delaware, and Maryland. 
W 1 +4 TS 1 D. d. 
1276 139 1 = 1 10f.- L = 114— r 52 

South-Carolina and Georgia. : 
D. . d. D. s. d. D. . D. <& D. d. 
1248 1224 1 = 1 2— L = T—— 31 


=. A Ream of paper is 20 quires. 


A quire of paper, 24 ſheets. 
A bale of paper, 10 teams. 


A mw parchmentor vellum, 5 dozen, or 60 


ns. 

A dicker of hides, 10 ſkins, 

A dicker of gloves, 10 dozen pair, 

A laſt of hides, 20 dickers. 

A load of timber, unhewed, 40 feet. 

A load of ſquare timber, 5o feet. 

A load of one inch plank, 600 ſquare feet. 

A load of 1 inch plank, 400 ſquare feet. 

A load of 2 inch plank, 300 _ feet. 
A load of 24 inch plank, 240 ſquare feet. 

A load of 3 inch plank, 200 ſquare feet. 

A load of 31 inch plank, 170 ſquare feet. 

A load of 4 inch plank, 150 ſquare feet. 

One hundred of deals, 120. 

A chaldron of coals at London, 36 bulhels, 
or about 271 cut. 

A hogſhead of wine, 63 gallons. 

A hogſhead of beer, 54 gallons. 

A barrel of beer, 34 gallons ; but within the 
bills of mortality, 36 gallons, 

A barrel of ale, 32 gallons. 

A weigh of cheeſe, 236 lbs. 

Pence in a pound, 240. 

Farthings, 960. 

Eight gallons a buſhel of corn. 

Eight buſhels of corn, a quarter, 

A laſt of corn or rape ſeed, 10 quarters, or 
$0 buſhels. | 

A laſt of pot aſhes, cod fiſh, white herrings, 
meal, pitch, and tar, 12 barrels. . 

A laſt of flax and feathers, 17 cwt.—of gun- 
powder, 24 barrels, or 2400 lbs.—of wool, 
4368 lbs. : 


[ 574 J 


TABLE OF USEFUL THINGS. 


An ell Engliſh is 45 inches, 

An ell Flemiſh, 27 inches. 

A tun of wine, 252 gallons. 

Oil of Greenland, ditto. 

A ton in weight is 20 cwt. of iron, c. but 
in lead there is but 19 cwt. and a half, 
called a fother, which is 2184 lbs. 

A tod of wool is 28 pounds. 

A pack of wool, 364 pounds, 

51 yards, a pole. 

40 poles in length, a furlong. 

8 furlongs in length, a mile. 

1760 yards, a mile, 

144 ſquare inches, a foot. 

9 ſquare feet, a yard. E 

40 ſquare poles, a rood. 

4 ſquare roods, an acre. 

4840 ſquare yards, an acre, 

640 ſquare acres, a mile. 

1728 ſolid inches, a foot. 

27 ſolid feet, a yard. 

48 ſolid feet of timber, a tun. 

231 ſolid inches, a wine gallon. 

282 ſolid inches, a beer or ale gallon, 

I 1b, avoirdupois is equal to 7000 grains troy, 

1 oz. avoirdupois is equal to 4374 grains troy, 

4 lb. avoirdupois is equal to 3 Ib. troy nearly. 

A firkin of butter, 56 lb. 

A pipe or butt is 120 gallons. 

A quintal or kintal, x cwt. 

A load of bricks, 500 and plain tiles 1000. 

A. ſtone of fiſh, 8 Ib. and of wool 14 1b. The 
ſame for horſeman's weight, hay, iron, 


ſhot, &c. 
it — of glaſs, 5 Ib. and a ſeam of glaſs, 24 
One. 
A cade of red herrings, 500; of ſprats, 1000. 


Barrels of ſundry Commodities. 


Axckotvrs, 30 lbs. 

A double barrel, 60 Ibs. 
Nuts and apples, 3 buſhels. 
Pot aſh or barilla, 200 lbs, 
Oil, 31 gallons. 

Candles, 10 dozen lbs. 


Raiſins, rt cwt. 

Spaniſh tobacco, 2 to 3'ewt. 
Gunpowder, 1 cwt. 

Soap, 250 lbs. 

Herrings, 32 gallons. 

Figs, 3 qrs. 14 lbs. to 22 ewt. 


By troy weight, bread, corn, gold, ſilver, jewels, and liquors, are weighed ; and by avoir- 


dapois weight, every thing elſe. 


By dry meaſure, corn, ſalt, coals, lead, ore, oyſters, muſ- 


ſels, and other dry goods, are meaſured. A firkin of ſoap or herrings is equal to a firkin of 


ale, two making a barrel, 


1 NU G1 


FINIS. 


